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Abstract 
EXPLORING THE EFFECTS OF DISTRICT MATHEMATICS CURRICULUM ON 
NeSA-M STUDENT COHORT SCORES FROM 2011 TO 2012 
Julee R. Sauer, Ed.D.  
University of Nebraska-Omaha, 2013 
Advisor:  Dr. Karen L. Hayes 
 In the fall of 2011, the state of Nebraska experienced a watershed moment in 
public education:  results of the first standardized mathematics achievement test 
administered to all students in grades 3-8 and 11 the previous spring (2011) were reported 
to the public.   One state senator referred to some of the results as “shocking.”   Only four 
of the seven grade levels tested in the research district of this study scored even slightly 
above the state’s determined cut score for proficiency.   Also in the fall of 2011, new K-
12 mathematics curriculum was being implemented in the research district.   
The purpose of this study was to explore the effects of that new mathematics 
curriculum on Nebraska State Accountability-Mathematics (NeSA-M) student cohort 
scores from 2011 to 2012.  Thus, this study compared exact student matches of mean 
scale scores on the 2011 NeSA-M after the implementation of traditional mathematics 
curriculum to their mean scale scores on the 2012 NeSA-M after the implementation of 
new district mathematics curriculum.   
 There were statistically significant differences of student scores in all four student 
cohorts studied from 2011 to 2012:  Cohort 1 (n = 595), Cohort 2 (n = 572), Cohort 3 (n 
= 623), and Cohort 4 (n = 625).  There were medium effect size differences in Cohorts 1 
and 3, and large effect size difference in Cohorts 2 and 4.    
	   	   	  
 This study suggests that replicating the formula for what comprises district 
curriculum in other disciplines may be prudent.  The study suggests further research on 
the effects of professional development on the teaching and learning of mathematics.  
The study also suggests consideration of district policy on mathematics courses, 
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Shocking Statistics  
 “Anything below 60 (percent proficiency) is shocking," said State Sen. Bill Avery 
of Lincoln (Goodsell, 2011).  Senator Avery, a member of the Legislature's Education 
Committee, made this comment in a September 6, 2011, Omaha World Herald article on 
the overall low performance of Nebraska’s students in grades 3-8 and 11 on the spring 
2011 Nebraska State Accountability Mathematics (NeSA-M) test.  Using Senator 
Avery’s metric, every one of the research district’s twenty schools—15 elementary, 3 
middle, and 2 high—contributed to these shocking results.   
Not one grade level tested in the research district scored above Senator Avery’s 
expected lowest level of proficiency for students across the state.  Only four of the seven 
grades tested scored at or above the State of Nebraska standard of proficiency; and, of 
those four grade levels, the highest percent of proficiency was only 58%.  Incongruent, 
very high (89% and above) levels of proficiency on the research district’s local math 
assessments were reported to the public in the 2009-2010 Nebraska State of the Schools 
Report (Nebraska Department of Education, 2010).  In comparison as well, at all grade 
levels tested, the exact same students who performed below expectations on the 2011 
NeSA-M test scored comparatively higher on the 2011 Nebraska State Accountability 
Reading (NeSA-R) test as reported to the public in the 2010-2011 Nebraska State of the 
Schools Report (Nebraska Department of Education, 2011).  For example, 50% of the 
research district’s third graders tested in math on the NeSA-M in the spring of 2011 
scored below the state standard of proficiency whereas only 35% of those exact same 




standard of proficiency.  A cursory look at nationally norm-referenced test scores from 
2010-2011 elucidates a similar comparison.  During that time frame, students in grades 
three through eight in the research district all took the TerraNova™ (TerraNova™, 2013) 
standardized achievement test, and all 10th graders took the American College Testing 
Plan® (ACT® Plan®, 2013) test.  The same aforementioned third graders scored on 
average at the 50th percentile on the math composite portion of the test while scoring on 
average at the 63rd percentile on the reading composite.  At all grade levels, similar 
parallels exist.  The research district’s tenth graders scored an average of 17.3 on the 
math component of the PLAN test, .1 point below the national average of 17.4.  The 
exact same students scored a 17.7 on the reading component, .8 points above the national 
average of 16.9.  
Purpose of the Study  
The purpose of this quantitative study was to explore the effects of new district 
mathematics curriculum on Nebraska State Accountability-Mathematics (NeSA-M) 
student cohort scores from 2011 to 2012.          
This study analyzed the mean scale scores of four cohorts of students in the 
research district’s fifteen elementary and three middle schools.   Cohort 1 was comprised 
of research district students who were in grade 3 during the 2010-2011 school year and in 
grade 4 during the 2011-2012 school year.   Students enrolled in the research district in 
both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Cohort 2 was comprised of research district students who were in grade 4 during the 




enrolled in the research district in both grade levels were determined through a match of 
student identification numbers from the research district-secure Nebraska Staff and 
Student Records System (NSSRS).   Cohort 3 was comprised of research district students 
who were in grade 5 during the 2010-2011 school year and in grade 6 during the 2011-
2012 school year.   Students enrolled in the research district in both grade levels were 
determined through a match of student identification numbers from the research district-
secure Nebraska Staff and Student Records System (NSSRS).   Cohort 4 was comprised 
of research district students who were in grade 6 during the 2010-2011 school year and in 
grade 7 during the 2011-2012 school year.   Students enrolled in the research district in 
both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Data from the criterion-referenced, standardized Nebraska State Accountability—
Mathematics (NeSA-M test) from years 2011 and 2012 were used.   Students taking the 
NeSA-M in 2011 received a traditional mathematics curriculum.  Students taking the 
NeSA-M in 2012 received a new district mathematics curriculum taught by teachers who 
received an orientation of new curriculum and materials.  
This new district mathematics curriculum was written in exact alignment with all 
Nebraska Mathematics’ standards and indicators (Nebraska Department of Education, 
2013), which was different from the traditional curriculum implemented prior to the fall 
of 2011.  In the past, teachers on the curriculum committees were empowered to pick and 
choose the standards and indicators to which the local curriculum was aligned.  
Traditional curriculum was devoid of guaranteed (consistent), highly rigorous, 




intended equity for all students, teachers in the research district were expected to 
implement the new mathematics curriculum with fidelity at all grades, all buildings, all 
courses.  Building and district-level administrators were expected to guide, support, and 
direct as necessary the implementation at all grades, all buildings, all courses.  
Literature Related to the Study Purpose  
 One of the most confounding issues facing education in America today is the 
dearth of acute and sustained focus on doing what a body of convincing educational 
research is showing to influence high levels of student achievement.  The result is 
substandard student achievement.  Historically, the research district provides no 
exception in the content area of mathematics.   
 The research district is comprised of twenty schools:  fifteen elementary schools; 
three middle schools; and, two high schools.  According to the 2010-2011 Nebraska 
Department of Education State of the Schools Report (Nebraska Department of 
Education, 2011), the research district’s total student population has increased steadily 
since the early 1990’s to its current 10, 050 students.    The research district has lower 
than state percentages of students who come from poverty (27.23% compared to 42.58% 
statewide); who are of English Language Learner status (1.87% compared to 6.72% 
statewide); and who receive Special Education services (14.30% compared to 15.17% 
statewide).  The research district does, however, have a higher than state average of 
mobility percentage.  This mobility is largely accountable to military transfer associated 
with Offutt Air Force Base, rather than moves from rental property to rental property 
frequently associated with families living in poverty.  Last, since 2004-2005, the research 




average (55.32% compared to 45.72% statewide).  In 2010-2011, 96.08% of the district’s 
high school teachers were endorsed in the subject they taught, compared to a 94.19% 
State of Nebraska average.  
 In the district, equity is high priority—from buildings, grounds, and facilities to 
curriculum and instruction.  Administration expects all teachers to ensure that all students 
have access to and learn a consistent, rich, relevant, rigorous curriculum.  Every school 
year, all teachers are provided access to numerous resources and sustained district 
support in the following areas:  content-area reading and writing strategies; differentiated 
instruction; classroom management; Response to Intervention (RtI) principles and 
procedures (Searle, 2010); special education services; and, instructional technology.  The 
district provides ongoing professional learning opportunities to teachers by approving 
many local and regional workshop and conference attendance requests.  The district 
brings in consultants to work with teachers and is empowering teachers to teach other 
teachers on a regular basis.  Time during the contract day for professional collaboration 
between and among all teachers has been carved out and protected.  During this time, 
teachers are expected to have professional conversations focused on student learning.   
They are expected to analyze student-performance data; set Strategic, Measurable, 
Attainable, Results-Based, Time-Bound (SMART) goals; and then monitor student 
learning in regard to those SMART goals (DuFour, DuFour, Eaker, & Karhanek, 2004).   
In addition, all teachers may form professional learning teams to study—at research 
district expense—any topic relevant and aligned to building and district vision and 




to influence high levels of student achievement.  Despite these discernible strengths, 
students have persistently underperformed in the area of mathematics.   
 Personal interviews of veteran mathematics teachers in the district provide insight 
to this conundrum.   “Chaotic and confusing” are terms that most adequately describe 
past attempts at rectifying math underperformance through the “numerous attempts at 
course additions, curriculum, and assessment writing processes of [the research district] 
over the years,” William Coker, a 34-year mathematics teacher and curriculum teacher 
leader said (Coker, personal communication, 2008).  “Inconsistencies from leadership 
regarding expectations were cited as the most significant stumbling blocks in these 
processes” (Coker, personal communication, 2008).  Mr. Coker even admitted that 
decisions had been made over the years regarding math education not to serve students 
but to “play up to teachers’ strengths” instead.  As a whole, the veteran mathematics 
teachers acknowledged that they “rarely, if ever” even open their teacher-written, district-
approved curriculum notebooks—despite the clear directive that all teachers implement 
the curriculum contained in said notebooks.    
 Creating the new district mathematics curriculum implemented in the fall of 2011, 
however, employed a revised process based on current educational research rather than 
verbalized teacher and administrator strengths and comforts.  Systemic applications of the 
philosophies contained in Understanding by Design (UbD), a research-based curriculum 
design model developed by Grant Wiggins and Jay McTighe (2005), were used to 
establish some non-negotiable parameters.   This design specifically calls upon educators 
to write curriculum that ensures student understanding of concepts by intentionally 




to any application antithetical to these pursuits.  In complement to Wiggins and McTighe 
is the work of Dr. Robert Marzano, senior scholar at Mid-Continent Research in 
Education and Learning.  In What Works in Schools:  Translating Research into Action 
(2003), Marzano exhorts educators to yield to the results of a meta-analysis of “…thirty-
five years of educational research that provides remarkably clear guidance as to the steps 
schools can take to be highly effective in enhancing student achievement.”  Marzano 
clearly articulates school-level, teacher-level, and student-level factors that can affect 
student achievement.  Of the school-level factors, implementing a guaranteed, viable 
curriculum is the number one, most effective strategy schools can employ to affect high 
levels of student achievement.  Marzano goes on to qualify a guaranteed, viable 
curriculum as possessing the following characteristics:   
 1.  the essential content has been identified to all teachers;  
 2.  the essential content can be addressed in the instructional time available;  
 3.  the essential content is organized and sequenced so that students have ample 
opportunity to learn it;  
 4.  teachers are held accountable for teaching the essential content; and,  
 5.  instructional time is protected (2003).   
The aforementioned Mr. William Coker (personal communication, 2008) remarked of the 
basic difference between historic approaches and the UbD approach:  “Rather than being 
an extensive listing of discrete skills—or even a sample subset of required skills covered 
in the curriculum—our essential learning targets have become a statement of the 




research-informed comprehensive, guaranteed curriculum will indeed be the foundation 
for increased student understanding and achievement in mathematics.    
Importance of the Study  
 This study was important in discerning what exact actions individual school 
districts may engage in to do their part in changing the current condition in the United 
States regarding mathematics learning.  According to an online article published in 
Edudemic (The Importance of Students Learning Math, Science, and Technology Right 
Now, 2011), the four most demanding fields by employers, schools, and “generally 
everywhere” are science, technology, engineering, and mathematics.   So, in addition to 
its own merits in a globalized, “flat” world, mathematics also undergirds each of the 
aforementioned disciplines, collectively known as the acronym STEM (Pirvine, 2011).  
Despite this national and international importance, a severe dearth of potential employees 
in these fields exists in the Unites States.  America’s future demands STEM-educated 
workers with a projection of more than 1.2 million job openings by 2018; this includes 
scientists, doctors, software developers, and engineers.  However, only 16% of American 
students will earn a Bachelor’s Degree by 2020 in a specialized STEM discipline. 
Evidence suggests that United States’ students’ knowledge and skill in mathematics may 
be a significant contributing factor.   
 As reported in Viewing Education in the United States Through the Prism of PISA 
(2011), United States of America students are scoring lower in mathematics than in other 
core disciplines on the Programme for International Student Assessment (PISA).  On the 
2009 PISA assessment of 15-year-olds, United States students performed around the 




with a rank of 14 out of 34, and in science with a rank of 17 out of 34.  However, United 
States students performed below the OECD average in math with a rank of 25 out of 34.   
Student performance among OECD partners exceeding United States performance may 
be attributed to some commonalities among those countries.  New York Times author Sara 
Rimer (2008) in an article entitled “Math Skills Suffer in U.S., Study Find” discusses a 
2008 study of United States student math skills in which it was revealed that countries 
with above-average results are characterized by “…rigorous mathematical curricula along 
with cultures and educational systems that value, encourage, and support students who 
excel in mathematics.”  By contrast, it is a harsh reality that United States students who 
excel in mathematics and science are considered “…nerds and simply strange children” 
(Black & Stewart, 2011).  This attitude is perpetuated throughout American culture as 
parents want their children to “do” activities such as baseball, hockey, and soccer.  Quite 
different, Chinese parents regard math as an “…essential skill that everyone should try to 
develop at some level” (Rimer, 2008). Cultural differences such as these may be 
contributing to lower levels of mathematical proficiency as a society.  Rather than 
acquiesce to this culture, this study—and others like it—can help to provide tangible 
steps for increasing mathematics understanding, thus the success needed to shift 
philosophies, perceptions, and perspectives.   
 Next, this study was important in that fiscal responsibility and ethics necessitated 
analysis of spending.  The research district spent nearly $2.5 million in developing and 
implementing the new district mathematics curriculum.  This figure includes two years of 
costs associated with monthly math committee training and work during the contract day; 




supplies for all Special Education Resource and Individualized Special Education 
Classroom teachers; product professional development from Pearson© (2011) to deepen 
teacher understanding of the chosen instructional materials; and, costs associated with 
making adjustments to the newly-developed curriculum.  The research district needed to 
know if the total curriculum design and implementation contributed to student 
achievement at levels to justify the allocation of resources.     
 Last, this study was important in that correlations between student math 
proficiency, math content, and math pedagogy needed to be examined.  The district 
mathematics curriculum implemented in the fall of 2011 not only contained increases in 
both content and rigor but also requirements for the learning of content-specific 
vocabulary, for the learning of literacy strategies to aide mathematical problem solving, 
and for explaining critical thinking and problem-solving processes in writing.  These 
components were not easy to implement because teachers were undergoing a complex 
change from the traditional content and pedagogy.   In conclusion, this study was crucial 
in order to study contributing factors from the district and classroom level to student 
achievement in mathematical performance.   
Theoretical Frameworks  
 Two theories served to undergird the design of this study’s independent variables:  
planning via backward design (Wiggins & McTighe, 2011) and visual learning (Murphy, 
2009).   When considered and applied simultaneously, these two theories provide a solid 
foundation on which to take the risk of enacting a major shift in the professional lives of 
teachers of mathematics.  Research highly suggests that creating and implementing with 




Understanding by Design and visual learning theory should yield higher levels of student 
achievement.   
Theory of Backward Design 
 In 2005, Grant Wiggins and Jay McTighe offered an alternative approach to 
curriculum design based on the principles of backward planning.  The backward design 
model is a three-stage approach predicated on planners determining and then making all 
decisions on the desired outcomes of student achievement.  This approach is very 
different from other instructional planning models that gravitate toward “choosing 
curriculum” in the form of a textbook offering engaging, although not focused on pre-
determined outcomes, student learning activities.     
 Backwardly designed curriculum is derived from educational planners (teachers) 
who determine the “…course of action to be run” (Brown, 2004) in order to ensure 
students achieve pre-determined outcomes.  Simply, backward curriculum design is 
comprised of three major components:  student academic results, outcomes, and 
competencies; common assessment evidence of academic results, outcomes, and 
competencies; and, learning events to achieve academic results, outcomes, and 
competencies.  Planners are compelled to think backward from what students will be 
called upon to do with their acquired knowledge and skill (Wiggins & McTighe, 2011).  
Ostensibly, this may sound similar to other instructional design models; however, the 
details of each component offer distinct differences.  For instance, it is certainly not 
revolutionary for the first step in planning to be the identification or establishment of 
learning outcomes.  Wiggins and McTighe (2011), however, add depth to that step by 




enduring understandings students need to possess if the learning of the outcomes does, 
indeed, occur.  In addition, planners are compelled to create essential questions—a line of 
inquiry—around which units of study and assessments should be focused.  The second 
stage requires creation of varied assessments to reveal (or not) evidence of independent 
student acquisition of knowledge, student demonstration of understanding (typically 
through application), and/or student transfer of learning.  The third/final stage requires 
creation of a sequence of both required and optional research-informed learning events—
paced appropriately with assessments—that will ensure student learning at desired levels.  
Pragmatically, this stage also details instructional materials and resources to be used, as 
well as supplemental options on universal differentiated instruction for both struggling 
and excelling students.   
 By working backward and grappling with the heady question of “Why teach the 
subject matter?, teachers involved in this type of educational planning are afforded the 
opportunity to analyze both the science and art of teaching.  Teachers must dig deeply 
into standards documents and instructional materials for explicit and implicit rationales 
(Darling-Hammond, 2005).  They are also compelled to think more deeply about student 
understandings as revealed in performance and learning transfer, rather than rote 
memorization and/or multiple-choice answer selection.  Concern for research-informed 
pedagogical content knowledge heightens.  When it is pre-determined what students need 
to know and be able to do in order to independently display their understanding, 
especially via performance, teachers’ foci shifts.  Instead of an occupation with learning 
activity selection and/or content coverage, teachers put their efforts toward what is 




Because of its design aspects, this type of curriculum exhorts teachers to constantly think 
about instruction instead of a rudimentary march through a textbook.    Richard Rothstein 
(2008) asserts that 1983’s “A Nation at Risk” led to educational policymakers and 
administrators engaging in non-research informed, even radical, reform of a “doomed” 
system for teaching and learning mathematics and reading.  An example of such 
ineffective reform might include a “narrowing of the curriculum” (Rothstein, 2008) such 
as an insular focus on discrete computational skills in an effort to “boost” math and 
reading scores.  A backwardly designed curriculum would not fall into this category.  
Because each component is grounded in sound research and logic, educators can rest 
assured its comprehensiveness and hardiness will result in timeless value.  Whereas 
“boosting test scores” should be a residual effect of implementing such a curriculum, its 
purpose—increased student understanding—supersedes snapshot testing situations.   
Visual Learning Theory  
 Mathematics has been called a “universal language” that actually transcends 
cultural and language differences.  It is indeed a bleak phenomenon that United States of 
America students comparatively underperform on measures of mathematical 
understanding.  What this country has missed, for the most part, is the relatively simple 
explanation—math is universal because it is so visual.  Visual teaching is needed to 
ensure deeper understanding of this visual subject.   
 According to visual learning specialist Stuart J. Murphy (2009), “Children are 
natural visual learners.”  Highly effective instructional math materials must capitalize on 
this innate learning preference if education is going to ensure deeper levels of student 




cited by Murphy indicate that elementary aged children especially do possess the capacity 
to internalize conceptual understanding and find relevancy in what they visualize.  
Research has borne out that the visual learning theory to be vitally important to the 
attainment of mathematics skills for a diverse range of learners.  When students create 
and use mathematical models, they “…interact with mathematical concepts, process 
information, observe changes, reflect on their experiences, modify their thinking, and 
draw conclusions” (Murphy, 2009).  Discretely, visual learning involves a specific set of 
skills:  observation, recognition, perception, interpretation, self-
expression/communication.  In the teaching of mathematics for understanding, “…words, 
numbers, and pictures” (Murphy, 2009) need to come together to clearly demonstrate the 
concepts.  The pedagogy of Pearson© enVisionMATH™ and Prentice Hall mathematics’ 
lessons (Pearson©, 2011), the instructional materials chosen for the research district’s 
new district mathematics curriculum, aligns squarely with this research.  Furthermore, 
curriculum based on principles of Understanding by Design  (Wiggins & McTighe, 2011) 
vaunts and necessitates this type of research-informed instructional planning in Stage 3.  
Planning backward—in this case, knowing that students learn mathematical concepts 
visually—compels educational planners to create learning events and pacing guides that 
honor the sound pedagogical research.    
Research Questions:   
The following research question was used to explore the effects of new district 
mathematics curriculum on Nebraska State Accountability-Mathematics (NeSA-M) 




 Was there a relationship between student cohort scores on the NeSA-M and the 
implementation of a new district mathematics curriculum?   
 Overarching Pretest-Posttest Proficiency Research Question #1:  Was there a 
difference among student cohorts’ mean scale scores on the spring 2011 NeSA-M after 
the implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #1 was analyzed by using a one-way Analysis of 
Variance (ANOVA) to determine the difference among the mean scale scores of students 
in four cohorts on the spring 2011 NeSA-M.  An F ratio was calculated with an alpha 
level of .05 to test the null hypothesis.  Post hoc analyses were conducted to determine if 
there was main effect significance.   
Overarching Pretest-Posttest Proficiency Research Question #2:  Were the 
mean scale scores of students in Cohort 1 who were administered the NeSA-M in the 
spring of 2012 after the implementation of new district mathematics curriculum lower 
than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #2 was analyzed by using a repeated measure  
t test to determine the difference between the mean scale scores of students in Cohort 1 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum.  An alpha level of .05 was used to control for Type I errors.   
Overarching Pretest-Posttest Proficiency Research Question #3: Were the 
mean scale scores of students in Cohort 2 who were administered the NeSA-M in the 




than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #3 was analyzed by using a repeated measure  
t test to determine the difference between the mean scale scores of students in Cohort 2 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum.  An alpha level of .05 was used to control for Type I errors.   
Overarching Pretest-Posttest Proficiency Research Question #4: Were the 
mean scale scores of students in Cohort 3 who were administered the NeSA-M in the 
spring of 2012 after the implementation of new district mathematics curriculum lower 
than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #4 was analyzed by using a repeated measure  
t test to determine the difference between the mean scale scores of students in Cohort 3 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum.  An alpha level of .05 was used to control for Type I errors.   
Overarching Pretest-Posttest Proficiency Research Question #5:  Were the 
mean scale scores of students in Cohort 4 who were administered the NeSA-M in the 
spring of 2012 after the implementation of new district mathematics curriculum lower 
than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   




t test to determine the difference between the mean scale scores of students in Cohort 4 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum. An alpha level of .05 was used to control for Type I errors.  
Definition of Terms 
 Nebraska State Accountability—Mathematics (NeSA-M).   The State of 
Nebraska mandated test of mathematics for all students in grades 3, 4, 5, 6, 7, 8, and 11.  
This test is considered a standardized test aligned with the Nebraska Standards of 
Mathematics.  A 2010 Report of Alignment Analysis of Nebraska Content Standards and 
Indicators and the Nebraska State Accountability—Mathematics (NeSA-M) indicates a 
“strong alignment between the Nebraska Mathematics Content Grades 3 through 8 and 11 
content standards, goals, and indicators and the NeSA-M assessment” (Nebraska 
Department of Education, 2010).   
 District Mathematics Curriculum.   From the fall of 2008 through the summer 
of 2011, a committee of district, K-12 mathematics educators and administrators worked 
to develop a new mathematics curriculum based on the principles of Understanding by 
Design (UbD) (Wiggins & McTighe, 2005).  This new curriculum, implemented in the 
fall of 2011, is aligned with the four Nebraska Standards of Mathematics content 
standards and all their indicators (Nebraska Department of Education, 2013).   The new 
curriculum contains valid and reliable local formative and summative assessments to 
measure ongoing progress of student learning.  Finally, the new curriculum contains a 
pacing guide of assessments and flexible learning plan to ensure successful 
implementation.  Sample excerpts of the curriculum for grades 3, 4, 5, 6, and 7 are 




new curriculum were chosen from Pearson© (2011) because of their alignment with UbD 
principles and their alignment with Nebraska Mathematics Standards.  All teachers are 
expected to implement the District mathematics curriculum to the best of their 
professional ability.  All teachers were provided professional development in the form of 
product orientation from Pearson© (2011) the first year of implementation in the fall of 
2011.  Subsequently, new teachers have been provided the same product orientation from 
Pearson© (2011).    
 Proficiency on NeSA-M.  According to the 2011 NeSA-Mathematics Standards 
Setting Technical Report (Nebraska Department of Education, 2011), the academic 
performance levels for the mathematics component of the Nebraska State Accountability 
assessments were developed in the spring of 2011 by establishing cut scores to define 
operationally the three levels:  below the standards, meets the standards, exceeds the 
standards.  Students who met or exceeded the standards were considered proficient in this 
study.  The cut scores were determined through a four-part process that included both 
Contrasting Groups (student-based) Standard Setting and Bookmark Standard (item-
based) Setting procedures.  Led by the Data Recognition Corporation an “analytical 
smoothing” of the results was conducted to provide a coherent representation of the data 
across all grades (Nebraska State Accountability (NeSA) Technical Report, 2011),  
Ultimately, the Nebraska State Board of Education approved the cut scores that were 
above the recommendations but within one standard error of measurement from the 
smoothed values.  Cut scores are defined in a logit metric.  Logits are related to 
percentage correct scores but are not tied to a specific test form; therefore, the cut scores 




Scale Score Metric.  According to the Nebraska State Accountability (NeSA) 
Technical Report (2011), student raw scores on NeSA assessments will change from year 
to year, thus they are mathematically converted to a standard 0-200 scale score.  The 
value of 0 is reserved for students who are not tested or whose results are otherwise 
invalidated.  No student tests receive higher than 200 or lower than 1 even if this requires 
constraining the scale score conversion.  The State Board of Education specified that 
Meets the Standards have a scale score of 85 and Exceeds the Standards have a scale 
score of 135 (Nebraska State Accountability (NeSA) Technical Report, 2011).  Together 
with the logit standard adopted by the State Board of Education, this is sufficient to 
define final Scale Score Metric.  For the purpose of this study, mean scale scores of 85-
200 were considered proficient.   
Assumptions 
 This study assumed that given the large number of student scores analyzed in 
each of the four cohorts (Cohort 1, n = 595; Cohort 2, n = 572; Cohort 3, n = 623; Cohort 
4, n = 625), valid findings and conclusions would be drawn from the results.    It was also 
assumed that the implementation of a research-based curriculum (format and content) 
with the use of research-based materials and pedagogy would yield valid findings and 
conclusions.  The underlying assumption of this study was that all teachers in the 
research district implemented the district mathematics curriculum to the best of their 
professional abilities.  
Delimitations  
 Several issues imposed delimitations on this research study.  First, it was possible 




overall grade cohort results on the NeSA-M.  Individual student variances in ability, 
comfort, and confidence in displaying mathematics learning of the standards’ indicators 
were not addressed in this study.  Second, it was possible that school level variables not 
addressed in this study affected individual results.  Grouping of students (K-12), course 
enrollment (7-12), and block of mathematics instructional time (K-6) were not addressed 
in this study.   The research study relied heavily upon the professional efficacy and 
acumen of the teachers to implement the district mathematics curriculum.  Teacher 
variances in ability (knowledge and skill), comfort, and confidence in ensuring 
mathematics learning among all students were not addressed in this study.   
Limitations 
 One limitation to this quantitative study was that increased or decreased 
performance among students on the NeSA-M was attributable to factors other than the 
district mathematics curriculum implementation.  Several schools in the research study 
engaged students in various testing format preparatory activities that may have affected 
the results on NeSA-M.  Additionally, while generally standard, the research district’s 
schools each devised a testing schedule that accommodated a number of factors, some 
unique to individual buildings.  The date and time of testing may have affected some 
students’ individual results on the NeSA-M as well.  Last, this study was limited to just 
one year of implementation of new district mathematics curriculum.   
Significance  
 This research study possessed the potential to contribute to future research, 




seeking the beginning of a comprehensive approach to systematically improving the 
teaching and learning of mathematics on a district scale.   
 Contribution to Research.  A voluminous body of consistent research exists to 
indicate both “the what” (content & courses) and “the how” (pedagogy) of ensuring 
mathematical learning among American students.  Pragmatically, education struggles to 
put into place a comprehensive application of the research, however.   This research study 
provided educational leaders with data to determine the prudence of creating and 
implementing a district mathematics curriculum based on the principles of Understanding 
by Design (Wiggins & McTighe, 2005) including the choosing of instructional materials 
based upon the research-informed work of Pearson© (2011).   
 Contribution to Practice.  Based on the outcomes of this research study, the 
district may decide to revise, alter, or enhance its current process of K-12 curriculum 
development.  The district may also decide to conduct subsequent research studies that 
consider variables and variances not addressed in this one.    
 Contribution to Policy.  Based on the outcomes of this research, the district may 
decide to revise, alter, or enhance its current School Board of Education policy of K-12 
curriculum development.  Administrative regulations and operational procedures 
regarding the requisites of curriculum development could certainly be impacted based on 
these results.  Based on the outcomes of this research, the district may decide to revise its 
current School Board of Education policy on ability grouping and course requirements.   
Outline of the Study 
 The literature review relevant to this research study is presented in Chapter 2.  




United States of America and the multi-faceted nature of the influences upon that 
achievement.  Chapter 3 describes the research methodology—its design and procedures 
that were used to gather and analyze the data of the study.  Chapter 4 reports the research 






Review of Literature 
Mathematics Achievement in America:  A Critical Evaluation  
Lack of mathematics achievement among American students is a topic of national 
concern.  Effective educational policy and practice in mathematics education is also 
receiving national concern.  Society could benefit greatly if education would synthesize 
and apply current research to serve students better in math classes, K-12.  Worldwide 
educational research is bearing out that mathematics class content, practices of grouping 
students within and into mathematics classes, and effective mathematics instruction are 
what matter most in ensuring students learn mathematics.    
Student Mathematics Achievement in America  
 On international assessments, American students do not achieve well in the area 
of mathematics.  As reported in Viewing Education in the United States Through the 
Prism of PISA (2011), United States 15-year-olds performed around the average score in 
reading and science on the Programme for International Student Assessment (PISA).  
However, the same students performed below average in mathematics.  These results 
were consistent with both 1996 and 2003 results making it erroneous to attribute the 
lower performance to the students themselves.  Critics of international assessment assert 
that PISA is just one snapshot of American student performance.  This snapshot, 
however, works with others to form an album of performance.   
A 2009 study of American student achievement on standardized national and 
international mathematics tests actually foreshadowed the aforementioned 2010 




results.  After American critics asserted achievement levels on the National Assessment 
of Educational Progress (NAEP) were set too high, Hambleton, Sirici, and Smith (2009) 
set about to test this supposition.  They wanted to determine if correlations existed 
between results on the PISA, the National Assessment of Educational Progress (NAEP), 
and the Trends in International Mathematical and Science Study (TIMMS).  The research 
definitively led to rejecting the hypothesis.  Other countries had substantially larger 
percentages of students meeting NAEP mathematics achievement levels.  Singapore, the 
highest-performing country, had about 41% of its students achieving at the advanced 
level.  In contrast, the United States had about 5% of its students achieving at the 
advanced level.  It is so tempting to dismiss these results and have concern only for local 
or national results.  This approach, however, would be naïve and even irresponsible as 
these international comparisons shed light on student achievement that truly matters.  
Economic Effects  
This achievement gap in mathematics affects the United States’ economy.  A 
study of the cognitive skills assessed on the PISA indicated that just by strengthening 
those skills to narrow the gap just to OECD baseline proficiency, the United States could 
“…imply [gross domestic product] increases of $72 million over the lifetime of a 
generation” (Viewing Education in the United States Through the Prism of PISA, 2011).  
In a global economy, nearly all work can be outsourced, digitized, and/or automated 
(Schleicher, 2011).  This work involves critical thinking and problem-solving with a rich 
and deep foundation of mathematical knowledge and skill.  In turn, attention to 
international achievement benchmarks in mathematics is necessary.  American students 




achieved at higher levels on those standards.  Perhaps most important, preparing more 
future citizens for the …numeracy demands of modern workplaces… (Lamb & Fullarton, 
2002) will cause a positive ripple effect.  More highly-skilled work force members will 
result in more productive, civic-minded community members interested in both society 
and lifelong learning.  To get to this necessary ideal spot, education must address the very 
foundation of the lower achievement results.   
Root Cause 
     Research indicates a severe lack of number sense as the root cause.  Moseley and 
Okamoto (2008) found student understanding of number sense the difference between 
top-performing math achievers and all other students.  Only top-performing fourth 
graders knew that the fraction ¼ has more than one meaning:  a part to whole 
relationship, a quotient, a ratio, a measure, an operation.  Most students in the study did 
not show any evidence of possessing this sense of numbers.  In addition, instead of being 
able to group tasks with any attention to the underlying quantities conveyed, most 
students tended to group tasks by word problems, numerical notations, and/or visual 
display.  This is a “…failing of curriculum and teaching” (Moseley & Okamoto, 2008) as 
more students need to recognize the differences among representations.  These 
representations are critical to mathematical reasoning with differing number relations—
the very crux of the number sense issue (Lamb & Fullarton, 2002).   Educators think they 
see, then, just a handful of top achievers in mathematics.  Standardized testing of student 
math achievement, however, accounts for all students’ achievement—internationally, 





Student Mathematics Achievement Testing in Nebraska  
 The first standardized test of mathematics in Nebraska occurred in the spring of 
2011.  The Nebraska Accountability Mathematics test, known as NeSA-M, was born 
from State Legislative Bill 1157 that required single statewide assessments in writing, 
reading, math, and science.  Designed to meet federal Elementary and Secondary 
Education Act of 2002 (United States Department of Education, 2002) requirements, 
these statewide assessments were to replace the blend of local and state-generated 
assessments the state had been using to report student learning in Nebraska.  The state 
tests were required of the Nebraska academic content standards.  Also by law and 
detailed in Nebraska State Accountability (NeSA) Technical Report (2011), the standards 
were to be “sufficiently clear and measurable to be used for testing student performance” 
with respect to mastery of content described in the standards themselves.   
 In January of 2009, the Nebraska Department of Education contracted with the 
Data Recognition Corporation to support administration, record keeping, and reporting of 
statewide student assessment and accountability (Nebraska State Accountability NeSA 
Technical Report, 2011). The NeSA-M consists of entirely multiple-choice items and is 
administered, with all practicability, online.  The items are comprised of content that 
addresses the indicators of the state mathematics standards.  The assessable indicators are 
distributed among the four state standards/reporting categories:  Number Sense Concepts; 
Geometric/Measurement Concepts; Algebraic Concepts; and Data Analysis/Probability 
Concepts.  According to the Nebraska State Accountability (NeSA) Technical Report 
(2011), the National Council of Teachers of Mathematics and the National Assessment of 




Standards.  The testing blueprint for the NeSA-M also contains the Depth of Knowledge 
(Webb, 2006) assigned to each standard and the range of test items to be part of the 
assessment by indicator.  Appendix B contains the NeSA-M test blueprints for grades 3, 
4, 5, 6, and 7.     
 According to the Nebraska State Accountability (NeSA) Technical Report (2011), 
the process of NeSA-M test item development was guided by the Standards for 
Educational and Psychological Testing (2011).  The most significant considerations in the 
process were aligning the test items to grade level indicators; determining grade level 
appropriateness; determining depth of knowledge; determining estimated difficulty level; 
and determining style, accuracy, and correct terminology.  The NeSA-M operational form 
was constructed in Lincoln, Nebraska, in September 2010 by Nebraska Department of 
Education representatives and Data Recognition Corporation content specialists.  During 
this construction, Data Recognition Corporation psychometricians provided test 
development specialists with an overview of the psychometric guidelines and targets 
operational forms construction.  According to the Nebraska State Accountability (NeSA) 
Technical Report (2011), the foremost guideline was for the item content to match the 
testing blueprint for the given content, thus leading to statistical assurances of validity 
and reliability.  For Nebraska educators, senators, and the general public, the NeSA-M 
was considered then the measure of student learning of the Nebraska mathematics 
standards themselves.    
Effective Mathematics Content and Courses 
Since the advent of the Elementary and Secondary Education Act (United States 




studies on mathematics education.  This Act has resulted in acute attention being paid to 
the learning of all students.  Fortunately for educational systems across the country, this 
includes plenty of evidenced-based guidance on what to ensure is learned.  The 2010 
Common Core State Standards in mathematics detail the knowledge and skill desired for 
all American students to be college and career ready (Conley, Drummond, de Gonzalez, 
Rooseboom, & Stout, 2011).  The bulk of these standards reflect the National Council of 
Teachers of Mathematics content and focal points.  Even states that have not adopted the 
Common Core have adopted State standards reflective of these standards.  This starting 
point affords all districts the comfort of knowing “what” students need to know and be 
able to do at each level, K-12.   
Elementary Math  
  Two early elementary math programs can lead to significantly higher levels of 
mathematical achievement:  Math Expressions and Saxon Math (Agodini, 2009).   Both 
are aligned with the Common Core State Standards and consistent with current 
pedagogical research.  Math Expressions (Education Place, 2013) is a blended student-
centered/teacher-directed approach in which students are compelled to question and 
discuss mathematics while receiving explicit instruction on mathematical procedures.  An 
emphasis on visual representations and real-world situations is present, along with 
requirements for students to justify answers.  Saxon Math (Houghton Mifflin Harcourt, 
2013) is a teacher-centered approach that blends teacher-directed instruction of new 
material with daily practice of prior content.  Think alouds of mathematical problem-




monitoring, and number sense.  The Agodini (2009) study also concluded that elementary 
teachers especially rely heavily upon chosen materials for instruction.   
Cognizant of the aforementioned—and other—types of current research in 
mathematics learning, authors of enVisionMATH™ (Pearson, 2011), a K-6 series, have 
developed instructional materials accordingly.  Built upon a philosophy grounded in 
research, enVisionMATH™ lessons adhere consistently to three essential mathematical 
representations:  the concrete to activate prior knowledge, to make real life connections, 
and to explain mathematical thinking in different ways; the pictorial to provide for the 
visual learning needed for conceptual understanding; and, the abstract to provide for 
independent practice opportunities with the concepts.  According to Randall Charles 
(2011), the seven keys to success with enVisionMATH™ grounded in the 
aforementioned philosophy, include the following:  problem-based (rather than recitation) 
learning; classroom discourse; priority instruction on number sense, especially in the 
primary grades; conceptual understanding; the use of bar diagrams; the memorization of 
basic facts; and, the use of formal and informal assessments.  In the last ten years 
especially, according to Charles (2011), mathematics research is bearing out the absolute 
need for students to appropriately struggle through the problem-solving process.  The 
lesson components of enVisionMATH™ stress this particular piece; however, teachers 
themselves struggle with it because they are not trained to, nor comfortable with, 
structuring the mathematics learning environment so that students can struggle through 
concept development by being engaged in what Pearson© refers to as “pose the 
problem.”  According to co-author John Van de Walle (2011), student growth in 




struggle.  This research-based idea is antithetical to traditional thinking about 
mathematics being an elite subject, heavy on computation and individual innate ability.   
One way, however, to get all students much more engaged in mathematics is to teach 
them the literacy of the content area.   
Vocabulary  
Also, a “new” idea and definitely a departure from traditional and typical 
approaches to teaching mathematics, explicit instruction on the vocabulary of 
mathematics is critical to ensuring all students develop conceptual understandings.  
Research in this field of mathematics learning is revealing that the  “…deep processing” 
of mathematical terms and their different meanings is just as important in math as it is in 
reading (Bay-Williams & Livers, 2009).   The quality of the instruction matters as well.  
Vocabulary teaching needs to provide students with attainable definitions, opportunities 
to discuss the words, and to utilize (or create) visual representations of the words.  Critics 
assert vocabulary instruction to detract from “real” math instruction.  However, explicit 
instruction on math vocabulary is real math—at all levels.   
Secondary Math  
  Students who take higher-level course work show greater gains in mathematics 
(Wang & Pennington, 2012).  In fact, mathematical scores for all students across all 
subgroups across all achievement levels are higher on the American College Testing 
(ACT) exam when students take higher-level math courses.  Even students who somehow 
were allowed to leave/got out of the lower level math track saw significant gains in 
achievement when their secondary classes contained rigorous curriculum.  The highest 




paired with algebra II, calculus, or some version of advanced calculus during their last 
two years of high school (Bozick & Ingels, 2007).  It is imperative, therefore, that school 
leaders do everything possible to keep all students in the most appropriately challenging 
course for them. The benefits will reach much further than secondary math achievement 
on standardized measures—students will increase their likelihood of post-secondary 
education and future career opportunity and success in this 21st century as well.    
The Detrimental Effects of Tracking  
“Organization of students,”  “grouping of students,” “ streaming of students,”  
“pooling of students”  all mean the same:  tracking students.  This practice is deleterious 
to large numbers of American students’ chances of ever learning higher level 
mathematics.  Study after study substantiates the negative effects of these practices; and 
yet, tracking of students in the area of mathematics persists.   John Hattie’s longitudinal, 
meta-analysis research (2009) reports data from the National Educational Longitudinal 
Study (NELS) of 25,000 students in 1,000 schools indicating 86% of American middle 
and high school students are “tracked” in math classes.   Fullarton and Lamb (2002) 
reported tracking of higher performing students does benefit the achievement of those 
students.  However, students in the lower level tracks experience significantly poorer 
achievement thus defeating the purpose of the lower level tracks altogether.  The Hattie 
research has summarized more than 300 such studies on tracking, covering a wide range 
of school cultures, curriculum, and age groups.  The average effect of low-ability tracking 
is small d = 0.11.  The results show that tracking has minimal effects on learning 
outcomes and “profound” negative equity effects (Oakes, 2005).  In addition, 




of students from lower socio-economic conditions.  It is crucial for educational leaders to 
promote policies and practices of student management that derail tracking as the research 
is overwhelming and clear:  schools in which students are grouped by mathematics 
achievement engender more gaps in mathematics achievement.  Yes, the top students 
achieve at high levels, but they do so at the cost of the lower students plummeting in 
achievement.  
 The thoughts and feelings behind grouping students permanently for a semester, 
year, or what invariably becomes an entire K-12 mathematics experience are actually 
logical.  The teacher should be able to deliver engaging, rich, rigorous curriculum at the 
students’ pooled instructional level thus preventing them from becoming overwhelmed 
and giving up on learning math.  Sounds great—except that this approach is not working.  
No two students in any group have the exact same learning needs.  Unless differentiated 
instruction and formative assessment are occurring in any classroom, students are not 
being served well according to Carol Ann Tomlinson and Edwin Lou Javius (2012).  
They report on a meta-analysis of numerous case students indicating the following:  “All 
too often, …students in lower level classrooms [and courses] receive a level of education 
that ensures they remain at the tail end of the learning spectrum” (Tomlinson & Javius, 
2012).  This is happening, despite a thick body of research over the past decades to 
compel education to do otherwise. Students in lower level classes who do receive 
curriculum and instruction focused on meaning and understanding increased their skills at 
least as much as their peers in higher levels.  This study was solidly reinforced by a 1999 
research project that concluded curriculum and instruction designed to focus on meaning 




students (Tomlinson & Javius, 2012).  Current neuroscience also solidly undergirds these 
prior studies.  Researchers such as Dr. Carol Dweck (2006), Dr. Eric Jensen (2005), and 
Dr. Mel Levine (2002) are doing much to interpret brain research for education.  While 
the inner workings of the human brain are incredibly complex, the implications are really 
quite simple.  The brain is extremely malleable; and, given the right context, individuals 
can “…nearly always outperform…expectations for them” (Tomlinson & Javius, 2012).  
This knowledge, however, is not enough for American’s math teachers.  They must 
understand and create the “right context” by possessing strong mathematical content 
knowledge and the ability to make that content engaging to students.   
Effective Mathematics Instruction—An Overview   
 Not until very recently in Nebraska history has what students actually learned in 
mathematics been linked to what has been purportedly taught (Nebraska Department of 
Education, 2010) as detailed in the Report Alignment and Analysis of Nebraska Content 
Standards and the Nebraska State Accountability—Mathematics, Grades 3-8 and 11.   
Historically, effective math teaching has been a function of the efficacy of the individual 
teacher.  Scenes such as the one to follow from 1960 played out independently from one 
another across the country in one-room schoolhouses.  Had this pedagogically sound 
approach and lesson exemplar been standardized, it is quite possible that math 
achievement in our country would have been higher over the past fifty years and set the 
pace for the rest of the industrialized world.   
 Ultimately, Miss Sievers, the teacher of this class of eight students in five grades 
was seeking to prepare students for high stakes Grade 8 exit exams, a basic achievement 




personal communication, 2012).  One of the subjects to be taught, of course, was 
mathematics.  This teacher, bright and unafraid of mathematics, intuitively knew that 
students would only learn math if she made it “fun” (engaging) and relevant to them.  Of 
marked relevance to the entire class was a severe mice infestation!  Even before the 
National Council of Teachers of Mathematics’ (2012) four focal points of number sense, 
geometric measurement, algebraic reasoning, and data analysis/probability, Miss Sievers 
knew to weave together the four components of what she “just knew” to be math 
understanding in her extended lessons. Miss Sievers set about a course of action 
(curriculum) that included whole group and small group instruction at each student’s 
level followed by direct application of the teaching.  All of her students were counting 
mice and mousetraps; grouping and re-grouping mice and mousetraps; predicting the 
number of mice unseen based on algebraic formulas; setting mouse traps at certain 
geometric angles based on mathematical calculations; refining mouse trap design; and, 
making predictions as to whose traps were the most effective.  Knowing the value to 
students and the added level of concern it would produce, Miss Sievers incentivized the 
work by also paying each student 5 cents for each mouse caught and properly disposed 
of.  “Mouse work” became the modern equivalent of a highly effective, research-
informed math center.   
 At issue in the United States today is the level of content understanding teachers 
of mathematics are bringing to the profession.  According to a March 2010 article in 
District Administration, educators “generally do not understand what [high stakes testing 
in the form of Common Core assessments] mean to them (Dessoff, 2012) because they do 




expectation of mathematical application in “real world” settings and even written 
explanation of problem solving.  The National Council of Teachers of Mathematics 
(NCTM) (2012) has, for years, allied itself with these tenets of effective instruction; 
however, it has only been at the local level, if at all, that assessment of these deeper levels 
of math understanding have occurred.  The impending Common Core State Standards 
(CCSS) national assessment will change that and hopefully serve as impetus for a 
monumental pedagogy shift across the United States.  Both national assessment vendors, 
Partnership for Assessment of Readiness for Colleges and Careers (PARCC) and Smarter 
Balanced Assessment Consortium (SBAC) promise assessments that really will test 
whether or not students possess deep levels of math knowledge, skill, and understanding.  
“Students will face more rigorous questions about mathematical practice and content” 
(Dessoff, 2010), and they “will be assessed on extended problem solving and 
performance tasks” that require the display of their reasoning.  Current NCTM president 
J. Michael Shaughnessey has gone so far as to put out a call to action for curriculum 
directors and state supervisors to “…help teachers implement the standards for 
mathematical practice and connect them to math content.  That is a big change for them” 
(Dessoff, 2010).  Across the country now, teaching and learning events such as evidenced 
by Miss Sievers’ 1960 one-room country schoolhouse are now fodder for conferences, 
workshops, webinars, dvd’s, and professional learning communities.   
Effective Mathematics Instruction—Appropriate Challenge 
 Students learn more when appropriately challenged and supported—regardless of 
socio-economic status, race, ethnicity, gender, or special learning needs (Marzano & 




“appropriately challenged and supported” must be clarified and detailed.  Even new 
teachers are unaware of the paradigm shift in education from a focus on what is taught to 
one on what is actually being learned.  According to Fullarton and Lamb (2002), early 
literature on school effectiveness actually suggested that school had very little direct 
effect on student learning.  Schools were encouraged to emphasize ability and socio-
economic background as factors impacting student achievement the most.  Before 
technology rapidly changed forever the world’s economic and socio-political landscape, 
school was actually a place where the expectation was for pre-determined mathematics 
content to be imparted upon students who could make a choice to accept the opportunity 
or not.  This philosophy is simply no longer acceptable.  Andreas Schleicher (2007) 
discusses how deep understanding of mathematics is now necessary for students to be 
able to manage complex thinking and complex ways of working that computers cannot 
actually take over easily.  Mathematical thinking as the norm is not the ideal; it is a 
necessity.  Moseley and Okamoto (2009) contend that America is challenged in this area 
because teachers themselves may possess a weak understanding of the foundations of 
mathematical thinking and problem-solving.  The work of Hiebert and Grouws (2007) 
clearly supports this assertion as well.  Their research reveals two salient features of 
mathematics teaching to be most facilitative of students’ conceptual development:  
explicit attention to connections among ideas, facts, and procedures; and, student 
engagement in appropriate struggle with important mathematics.  Second, their research 
reveals a “striking absence” of these features.  Rather, American mathematics classrooms 
often focus on lower level skills using a tightly controlled and curtailed routine of 




teachers depositing mathematical content into students’ minds.  This condition is 
exacerbated by all too many educators who do not understand how important appropriate 
struggle is in learning mathematics.   
Effective Mathematics Instruction—Learning Environment  
The teaching and learning environment in the math classroom calls for a multi-
leveled application of current educational psychology and mathematics content.  The 
mathematics itself does not present the appropriate challenge—teachers must do this.  
Teachers need to create learning environments with a moderate level of challenge that 
enhances student learning and motivation (Turner & Meyer, 2004). This means 
appropriately challenging instruction balanced with consistent, genuine, positive, 
emotional support.  A seemingly simple sounding task, indeed—one that belies the 
intricate, complex relationship between teaching, learning, and motivation in 
mathematics.  Well-intentioned on their part, many mathematics teachers choose safety 
over risk taking in their classrooms as this approach is easier, cleaner, and more 
comfortable for both teachers and students.  Foregoing challenge seeking and its benefits 
of deeper mathematical thinking and problem solving in favor of avoiding mistakes and 
appearing incompetent in front of students, administrators, and parents is a very common 
practice is modern mathematics classrooms.  This is completely antithetical to what all 
students need in order to thrive in the math classroom.  Students need and deserve 
appropriate challenge as research indicates they will persist longer in solving problems, 
show greater interest in the concepts at hand, and show higher achievement (Dweck, 
2006; Jensen, 2005; Levine, 2002; Tomlinson & Javius, 2012; Turner & Meyer, 2004).  




the expectation that “…teachers actions are what encourage students to think, question, 
solve problems, and discuss their ideas, strategies, and solutions.  The responsibility—
and power—are clear:  the teacher must create an environment where serious 
mathematical thinking is the norm.   
Effective Mathematics Instruction—Motivating Mathematical Thinking  
Lingering misperceptions—not at all grounded in research—still pervade math 
classrooms across America.  Apparently, the compelling comprehensive research studies 
of the last thirty-five years mean very little—or are unknown to many educators.  All too 
many teachers and administrators alike believe and complacently accept math as an 
elusive discipline except for the elite few.  This is simply not true.  Students perform 
better in schools where the following criteria are all present:  high expectations for 
performance; good teacher-student relationships; and high teacher morale (Viewing 
Education in the United States Through the Prism of PISA, 2011).  Slavin and Lake 
(2008) definitively established math instruction trumping curriculum [programs and 
materials] in boosting achievement.  Students need teachers who know how to motivate 
mathematical thinking, know how to engage students in cooperative learning, and know 
how to manage their classrooms so that these conditions can be met.  Even though the 
mathematical concepts may be complex, what teachers actually need to do is not.  The 
conditions for increased mathematics achievement are developed by teachers who let 
students talk about math and the problems they are solving.  When teacher talk pervades 
the math classroom, students avoid taking the appropriate risk of talking about their 
mathematical thinking.  The classroom discourse needs also to focus on conceptual or 




Deeper understandings are achieved when it is acceptable and even encouraged to use 
errors as springboards for further problem solving and challenge.     
Effective Mathematics Instruction—Achieving Appropriate Challenge 
Math teachers and educational leaders need to know how “appropriate challenge” 
is achieved.  It is desirous for this answer to be one-dimensional, black and white, and 
100% guaranteed.  But, alas, as with nearly everything important in education, it is not.  
Rather, the answer is a synthesis of evidence-based practices being implemented deeply 
(Reeves, 2006)—consistently (daily) and with heart.  Math teachers must start by 
constantly, but without tension and pressure, compelling students to be accountable for 
their thinking and problem-solving.  Coupled with this standard rigor and appropriate 
challenge is an overt belief on the part of the teachers that any one student’s effort in the 
classroom far outweighs that student’s innate mathematical ability.  All students can 
deepen their mathematical understanding with teachers who ask open-ended questions; 
who provide timely, immediate feedback; and, who provide cognitive and affective 
support  (Chappuis, Stiggins, Chappuis, & Arter, 2012; Turner & Meyer, 2004; Wiggins 
& McTighe, 2005).  The most effective math teachers expect students to show their work 
by giving reasons for their problem-solving.  They ask students to examine the 
similarities and differences across multiple problem-solving strategies (Marzano & 
Waters, 2009; Turner & Meyer, 2004).  They use errors, even their own, as a normal part 
of mathematics class and as opportunity to re-think and then re-solve problems.  Effective 
math teachers create collaborative endeavor requiring necessitating reaching consensus 
and individual accountability (Partnership for 21st Century Skills, 2013).  Effective 




and problem solving. The highly-effective components of teaching and learning must be 
complemented by the art and heart of teaching (Marzano, 2007).   
Effective Mathematics Instruction—Student/Teacher Relationship 
The relationship between the teacher and the student has the single most 
significant impact on student achievement (Dweck, 2006; Marzano & Waters, 2009; 
Reeves, 2006; Searle, 2010; Tomlinson & Javius, 2012).   The mathematics teacher is 
absolutely no exception as substantiated by the Turner & Meyer (2004) research.  Their 
work indicates that students will take necessary risks in the classroom when teachers 
provide students with trust, genuine care, and support.  Trust-based risk taking in the 
math classroom includes constructing understanding from mistakes and from justifying 
solutions.  The teacher must establish this trust by consistently modeling mathematical 
thinking, by emphasizing important mathematical concepts and enduring understandings, 
and by adjusting instruction based on individual student needs.  According to Turner and 
Meyer (2004), effective teachers will acknowledge it is fine to struggle in math.  The 
teachers will respond to incorrect and correct answers with follow-up questions designed 
to promote thinking about the problems in different ways.  Effective teachers will ask the 
students to explain themselves aloud so that they [the teachers] can provide immediately, 
specific, corrective—or complimentary—feedback.   Last, Turner and Meyer (2004) 
assert that effective math teachers are humble and will relinquish customary total control 
of instruction to the students themselves.  Effective teachers will encourage students to 
explain to other students when one has achieved a problem-solving technique and another 




have the best words to explain course content and concepts in meaningful ways to all 
students.   
Effective Mathematics Instruction—Professional Development for Teachers  
 For years, models of professional development in American school systems have 
relied heavily upon the presentation and discussion of theory with hopes of application 
and transfer to classrooms.  Joyce and Showers research from 2002 reveals that this 
widespread practice actually yields a 10% increase in demonstration of knowledge 
among teacher participants, a 5% increase in skill, and a 0% increase in classroom use.  
This research also reveals that job-embedded coaching of teachers yields a 95% increase 
in demonstration of knowledge, a 95% increase in skill demonstration, and a 95% 
increase in classroom use.  In order to result in a 95% increase in classroom use, the job-
embedded coaching professional development program must be comprehensive and rich 
in its components:  developing knowledge, exploring theory to understand the concepts 
behind a skill or strategy, demonstrating or modeling the skill, and peer coaching during 
the practicing of the skill.  Undergirding this approach must be the development of 
teachers as more effective learners themselves.  Current heuristic research in education 
by Jacobs, Koellner, and Funderburk (2012) is supporting this idea as well.  Their work 
has revealed increases in student engagement and achievement in mathematics with 
increased levels of teacher efficacy in teaching middle school mathematics with what 
they refer to as “problem-solving cycle.”  This includes teachers working collaboratively 
on math problems and then using those problems in their classrooms.  Next, all teachers 
are videotaped and the group analyzes (coaches) and discusses select clips.  From there, 




development programs designed by Pearson© (2012) also reflect the Joyce and Showers 
research.  Built to complement the implementation of local curriculum using Pearson© 
instructional materials, these professional development programs start with a deep 
product orientation (increase of knowledge), followed by lesson studies (increase of 
knowledge and teaching skill through modeling), and culminating with side-by-side 
coaching (increase of knowledge and skill through practice and feedback).  The programs 
are delivered in different formats to accommodate variances in school districts and the 









Brief Overview  
The purpose of this quantitative study was to explore the effects of new district 
mathematics curriculum on Nebraska State Accountability-Mathematics (NeSA-M) 
student cohort scores from 2011 to 2012.          
Four cohorts of matched students were administered the Nebraska State 
Accountability-Mathematics (NeSA-M) assessment in the spring of 2011 and 2012.  
Cohort 1 was comprised of research district students who were in grade 3 during the 
2010-2011 school year and in grade 4 during the 2011-2012 school year.   Students 
enrolled in the research district in both grade levels were determined through a match of 
student identification numbers from the research district-secure Nebraska Staff and 
Student Records System (NSSRS).   Cohort 2 was comprised of research district students 
who were in grade 4 during the 2010-2011 school year and in grade 5 during the 2011-
2012 school year.   Students enrolled in the research district in both grade levels were 
determined through a match of student identification numbers from the research district-
secure Nebraska Staff and Student Records System (NSSRS).   Cohort 3 was comprised 
of research district students who were in grade 5 during the 2010-2011 school year and in 
grade 6 during the 2011-2012 school year.   Students enrolled in the research district in 
both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Cohort 4 was comprised of research district students who were in grade 6 during the 




Students enrolled in the research district in both grade levels were determined through a 
match of student identification numbers from the research district-secure Nebraska Staff 
and Student Records System (NSSRS).  
Prior to the spring of 2011 NeSA-M testing, all students enrolled in the four 
cohorts of the research district received a traditional curriculum.  Prior to the spring of 
2012 NeSA-M testing, all of the same students enrolled in the four cohorts of the research 
district received a new district mathematics curriculum.  
A one-way Analysis of Variance (ANOVA) was used to determine the difference 
among the mean scale scores of students in each of four cohorts on the spring 2011 
NeSA-M. An F ratio was calculated with an alpha level of .05 to test the null hypothesis.    
Post hoc analyses were conducted to determine if there was main effect significance.   
Repeated measures t tests were used to determine if there was a significant 
difference between the spring 2011 NeSA-M following the traditional mathematics 
curriculum and the spring 2012 NeSA-M following the implementation of the new 
district mathematics curriculum.   An alpha level of .05 was used to control for Type I 
errors.   
Research Design  
 A pretest, posttest four-group efficacy study is displayed in the following 
notation:     
Group 1  X1  O1  X2  O2 
Group 2  X3  O3  X4  O4 
Group 3    X5  O5  X6  O6 




Group 1 = Cohort 1 (Grade 3 in 2011, Grade 4 in 2012, n = 595) 
Group 2 = Cohort 2 (Grade 4 in 2011, Grade 5 in 2012, n = 572) 
Group 3 = Cohort 3 (Grade 5 in 2011, Grade 6 in 2012, n = 623) 
Group 4 = Cohort 4 (Grade 6 in 2011, Grade 7 in 2012, n = 625) 
X1 = Traditional mathematics curriculum Grade 3 
X2 = New district mathematics curriculum Grade 4 
X3 = Traditional mathematics curriculum Grade 4 
X4 = New district mathematics curriculum Grade 5 
X5 = Traditional mathematics curriculum Grade 5 
X6 = New district mathematics curriculum Grade 6 
X7 = Traditional mathematics curriculum Grade 6 
X8 = New district mathematics curriculum Grade 7 
O1 = Mean NeSA-M scale mathematics scores for Grade 3 (administered spring 2011) 
O2 = Mean NeSA-M scale mathematics scores for Grade 4 (administered spring 2012) 
O3 = Mean NeSA-M scale mathematics scores for Grade 4 (administered spring 2011) 
O4 = Mean NeSA-M scale mathematics scores for Grade 5 (administered spring 2012) 
O5 = Mean NeSA-M scale mathematics scores for Grade 5 (administered spring 2011) 
O6 = Mean NeSA-M scale mathematics scores for Grade 6 (administered spring 2012) 
O7 = Mean NeSA-M scale mathematics scores for Grade 6 (administered spring 2011) 
O8 = Mean NeSA-M scale mathematics scores for Grade 7 (administered spring 2012) 
Implementation of the Independent Variables 
 This study’s independent variables were the implementation of traditional 




mathematics curriculum in 2011-2012.  Virtually all students in the four matched cohorts 
received curriculum specific to their grade level. 
X1 = Traditional mathematics curriculum Grade 3 
X2 = New district mathematics curriculum Grade 4 
X3 = Traditional mathematics curriculum Grade 4 
X4 = New district mathematics curriculum Grade 5 
X5 = Traditional mathematics curriculum Grade 5 
X6 = New district mathematics curriculum Grade 6 
X7 = Traditional mathematics curriculum Grade 6 
X8 = New district mathematics curriculum Grade 7 
Dependent Variables 
 This study’s dependent variables were the mean scale scores of students in each 
of the four matched cohorts on the NeSA-M in 2011 and the NeSA-M in 2012.     
O1 = Mean NeSA-M scale mathematics scores for Grade 3 (administered spring 2011) 
O2 = Mean NeSA-M scale mathematics scores for Grade 4 (administered spring 2012) 
O3 = Mean NeSA-M scale mathematics scores for Grade 4 (administered spring 2011) 
O4 = Mean NeSA-M scale mathematics scores for Grade 5 (administered spring 2012) 
O5 = Mean NeSA-M scale mathematics scores for Grade 5 (administered spring 2011) 
O6 = Mean NeSA-M scale mathematics scores for Grade 6 (administered spring 2012) 
O7 = Mean NeSA-M scale mathematics scores for Grade 6 (administered spring 2011) 




All NeSA-M data were retrieved from the research district’s secure data 
management system.  All data were archival, retrospective, and de-identified by 
appropriate research district personnel.     
Research Questions, Instruments, and Data Analysis:   
The following research question was used to explore the effects of new district 
mathematics curriculum on Nebraska State Accountability-Mathematics (NeSA-M) 
student cohort scores from 2011 to 2012.        
 Is there a relationship between student cohort scores on the NeSA-M and the 
implementation of a new district mathematics curriculum?   
 Overarching Pretest-Posttest Proficiency Research Question #1:  Was there a 
difference among student cohorts’ mean scale scores on the 2011 NeSA-M after the 
implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #1 was analyzed by using a one-way Analysis of 
Variance (ANOVA) to determine the difference among the mean scale scores of students 
in four cohorts on the spring 2011 NeSA-M.  An F ratio was calculated with an alpha 
level of .05 to test the null hypothesis.  Post hoc analyses were conducted to determine if 
there was main effect significance.   
Overarching Pretest-Posttest Proficiency Research Question #2:  Were the 
mean scale scores of students in Cohort 1 who were administered the NeSA-M in the 
spring of 2012 after the implementation of new district mathematics curriculum lower 
than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   




t test to determine the difference between the mean scale scores of students in Cohort 1 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum.  An alpha level of .05 was used to control for Type I errors.   
Overarching Pretest-Posttest Proficiency Research Question #3: Were the 
mean scale scores of students in Cohort 2 who were administered the NeSA-M in the 
spring of 2012 after the implementation of new district mathematics curriculum lower 
than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #3 was analyzed by using a repeated measure  
 t test to determine the difference between the mean scale scores of students in Cohort 2 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum.  An alpha level of .05 was used to control for Type I errors.   
Overarching Pretest-Posttest Proficiency Research Question #4: Were the 
mean scale scores of students in Cohort 3 who were administered the NeSA-M in the 
spring of 2012 after the implementation of new district mathematics curriculum lower 
than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #4 was analyzed by using a repeated measure  
t test to determine the difference between the mean scale scores of students in Cohort 3 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum.  An alpha level of .05 was used to control for Type I errors.   
Overarching Pretest-Posttest Proficiency Research Question #5: Were the 




spring of 2012 after the implementation of new district mathematics curriculum lower 
than, congruent with, or above their mean scale scores on the NeSA-M in the spring of 
2011 after the implementation of traditional mathematics curriculum?   
 Analysis:  Research Question #5 was analyzed by using a repeated measure  
t test to determine the difference between the mean scale scores of students in Cohort 4 
on the spring 2012 NeSA-M after the implementation of new district mathematics 
curriculum.  An alpha level of .05 was used to control for Type I errors.   
Subjects 
 Cohorts of Subjects.  Cohort 1 was comprised of research district students who 
were in grade 3 during the 2010-2011 school year and in grade 4 during the 2011-2012 
school year.   Students enrolled in the research district in both grade levels were 
determined through a match of student identification numbers from the research district-
secure Nebraska Staff and Student Records System (NSSRS).   Cohort 2 was comprised 
of research district students who were in grade 4 during the 2010-2011 school year and in 
grade 5 during the 2011-2012 school year.   Students enrolled in the research district in 
both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Cohort 3 was comprised of research district students who were in grade 5 during the 
2010-2011 school year and in grade 6 during the 2011-2012 school year.  Students 
enrolled in the research district in both grade levels were determined through a match of 
student identification numbers from the research district-secure Nebraska Staff and 
Student Records System (NSSRS).   Cohort 4 was comprised of research district students 




2012 school year.   Students enrolled in the research district in both grade levels were 
determined through a match of student identification numbers from the research district-
secure Nebraska Staff and Student Records System (NSSRS).    
Number of Subjects.  For the naturally-formed Cohort 1, n = 595; for Cohort 2,  
n = 572; for Cohort 3, n = 623; and, for Cohort 4, n = 625.   
 Gender of Subjects.  Of the naturally-formed Cohort 1, 54% tested were male 
and 46% female.   Of the naturally-formed Cohort 2, 50% tested were male and 50% 
female.  Of the naturally-formed Cohort 3, 52% tested were male and 48% female.  Of 
the naturally-formed Cohort 4, 55% tested were male and 45% female.   
 Age of Subjects.  The age range for all study participants in the four cohorts was 
8 to 13 years old from 2011 to 2012.  The age range of this study’s grade 3 participants 
was congruent with the research district’s age range demographics for 3rd graders.  The 
age range for all study participants in the grade 4 was 9 to 10 years old.  The age range of 
this study’s grade 4 participants was congruent with the research district’s age range 
demographics for 4th graders.  The age range for all study participants in grade 5 was 10 
to 11 years old.  The age range of this study’s grade 5 participants was congruent with the 
research district’s age range demographics for 5th graders.  The age range for all study 
participants in grade 6 was 11 to 12 years old.  The age range of this study’s grade 6 
participants was congruent with the research district’s age range demographics for 6th 
graders.  The age range for all study participants in the grade 7 was 12 to 13 years old.  
The age range of this study’s grade 7 participants was congruent with the research 




 Racial and Ethnic Identification of Subjects.  Of the naturally-formed Cohort 1, 
78% tested were Caucasian; 11% were Black/African American; 2% were American 
Indian/Alaska Native; 2% were Asian; 5% were Hispanic; 1% were two or more races; 
and, less than 1% were Native Hawaiian or Other Pacific Islander.  Of the naturally-
formed Cohort 2, 75% were Caucasian; 10% were Black/African American; 3% were 
American Indian/Alaska Native; 3% were Asian; 7% were Hispanic; 1% were two or 
more races; and, less than 1% were Native Hawaiian or Other Pacific Islander.  Of the 
naturally-formed Cohort 3, 78% tested were Caucasian; 11% were Black/African 
American; 2% were American Indian/Alaska Native; 3% were Asian; 4% were Hispanic; 
less than 1% were two or more races; and, less than 1% were Native Hawaiian or Other 
Pacific Islander.  Of the naturally-formed Cohort 4, 77% were Caucasian; 11% were 
Black/African American; 2% were American Indian/Alaska Native; 3% were Asian; 5% 
were Hispanic; less than 1% were two or more races; and, less than 1% were Native 
Hawaiian or Other Pacific Islander.   
Inclusion Criteria for Subjects.  All students in grades 3, 4, 5, and 6 of the 
research district in 2011 were included in this study.  Those exact same students of the 
research district in 2012 were included in this study.     
Method of Subject Identification.  No individual identifiers were attached to the 
proficiency data of the N = 2415 student participants in the 4 naturally-formed cohorts for 
the data collection.   
Data Collection Procedures  
 All research study data used were retrospective, archival, and routinely collected 




was obtained.  Data from naturally-formed grade level cohorts of students were used; 
and, non-coded numbers were used to display the mean scale scores and percentages of 
cohorts who were considered proficient.  Aggregated cohort data, descriptive statistics, 
and parametric statistical analysis were utilized and reported with means and standard 
deviations on tables.   
 Research Site.  This research was conducted in the public school setting through 
normal educational practices.  This study did not interfere with the typical educational 
practices of the district or any of the district’s school sites.  This study did not involve 
coercion or discomfort of any kind.  Data were stored on spreadsheets secured within the 
research district’s internal domain and on computer memory sticks.  Statistical analyses 
occurred in the offices of the primary researcher, the research district’s office of 
Assessment & Accreditation, and of the dissertation chair.  Data and computer files were 
securely stored.  No individual identifiers were attached to any data.   
 Institutional Review Board (IRB) for the Protection of Human Subjects 
Approval Category.  Exemption for this study was provided under 45 CFR 46:101b, 
category 4.  This research was conducted in established accepted educational settings and 
involving normal educational practices.  A letter of support from the research district was 
provided for the University of Nebraska Medical Center/University of Nebraska at 









Purpose of the Study 
 
The purpose of this quantitative study was to explore the effects of new district 
mathematics curriculum on Nebraska State Accountability-Mathematics (NeSA-M) 
student cohort scores from 2011 to 2012.          
This study analyzed the mean scale scores of four cohorts of students in the 
research district’s fifteen elementary and three middle schools.  Cohort 1 was comprised 
of research district students who were in grade 3 during the 2010-2011 school year and in 
grade 4 during the 2011-2012 school year.  Students enrolled in the research district in 
both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Cohort 2 was comprised of research district students who were in grade 4 during the 
2010-2011 school year and in grade 5 during the 2011-2012 school year.  Students 
enrolled in the research district in both grade levels were determined through a match of 
student identification numbers from the research district-secure Nebraska Staff and 
Student Records System (NSSRS).  Cohort 3 was comprised of research district students 
who were in grade 5 during the 2010-2011 school year and in grade 6 during the 2011-
2012 school year.   Students enrolled in the research district in both grade levels were 
determined through a match of student identification numbers from the research district-
secure Nebraska Staff and Student Records System (NSSRS).   Cohort 4 was comprised 
of research district students who were in grade 6 during the 2010-2011 school year and in 




both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Data from the criterion-referenced, standardized Nebraska State Accountability—
Mathematics (NeSA-M test) from years 2011 and 2012 were used.   Students taking the 
NeSA-M in 2011 received traditional mathematics curriculum.  Students taking the 
NeSA-M in 2012 received new district mathematics curriculum. 
This new district mathematics curriculum was written in exact alignment with all 
Nebraska Mathematics’ standards and indicators (Nebraska Department of Education, 
2013), which was different from the traditional curriculum implemented prior to the fall 
of 2011.  In the past, teachers on the curriculum committees were empowered to pick and 
choose the standards and indicators to which the local curriculum was aligned.  
Traditional curriculum was devoid of guaranteed (consistent), highly rigorous, 
comprehensive standards and indicators at all levels, in all classes.  In contrast and with 
intended equity for all students, teachers in the research district were expected to 
implement the new mathematics curriculum with fidelity at all grades, all buildings, all 
courses.  Building and district-level administrators were expected to guide, support, and 
direct as necessary the implementation at all grades, all buildings, all courses.  
Research Question #1 
 
 Did the four student cohorts analyzed in this study perform at congruent levels on  
the 2011 NeSA-M after receiving traditional mathematics curriculum?  Data on the 
demographics of these cohorts are displayed in Table 1.   
 The first hypothesis was tested using a one-way analysis of variance (ANOVA) 




cohorts F (3, 2414) = 2.86, p = 0.04.  Post hoc comparison indicated that the only 
significant difference was between Cohort 1 (M = 86.66, SD = 33.56) and Cohort 2 (M = 
81.20, SD = 32.37).  Means and standard deviations are displayed in Table 2.  ANOVA 
results are displayed in Table 3.    
Research Question #2  
 Did the students in Cohort 1 perform on the 2012 NeSA-M at a level lower than, 
congruent with, or higher than compared to their performance on the 2011 NeSA-M?   
 The second hypothesis was tested using a repeated measure t test.  There was a 
statistically significant difference between the 2012 NeSA-M results (M = 96.19,  
SD = 32.92) and 2011 NeSA-M results (M = 86.66, SD = 33.56), t (1, 594) = 8.97,  
p < .001, d = 0.38.  Mean scale scores and standard deviations are displayed in Table 4;  
t-test results and effect size are displayed in Table 5.   
Research Question #3  
 Did the students in Cohort 2 perform on the 2012 NeSA-M at a level lower than, 
congruent with, or higher than compared to their performance on the 2011 NeSA-M?   
 The third hypothesis was tested using a repeated measure t test.  There was a 
statistically significant difference between the 2012 NeSA-M results (M = 99.42,  
SD = 31.90) and 2011 NeSA-M results (M = 81.20, SD = 27.46), t (1, 571) = 20.02,  
p < .001, d = .84.  Mean scale scores and standard deviations are displayed in Table 4;  
t-test results and effect size are displayed in Table 6.   
Research Question #4 
Did the students in Cohort 3 perform on the 2012 NeSA-M at a level lower than, 




  The fourth hypothesis was tested using a repeated measure t test.  There was a 
statistically significant difference between the 2012 NeSA-M results (M = 96.88,  
SD = 37.32) and 2011 NeSA-M results (M = 82.99, SD = 32.37), t (1, 622) = 14.62,  
p < .001, d = .59.  Mean scale scores and standard deviations are displayed in Table 4;  
t-test results and effect size are displayed in Table 7.   
Research Question #5 
Did the students in Cohort 4 perform on the 2012 NeSA-M at a level lower than, 
congruent with, or higher than compared to their performance on the 2011 NeSA-M?   
  The fifth hypothesis was tested using a repeated measure t test.  There was a 
statistically significant difference between the 2012 NeSA-M results (M = 105.56,  
SD = 35.41) and 2011 NeSA-M results (M = 83.71, SD = 35.72), t (1, 624) = 23.13,  
p < .001, d = .93.  Mean scale scores and standard deviations are displayed in Table 4;  







Demographic Information of Four Cohorts of Matched Students Tested on 2011 NeSA-M 
and 2012 NeSA-M    
 
   Cohort 1      Cohort 2        Cohort 3  Cohort 4 
 
Total    n = 595      n = 572                n = 623                 n = 625 
Male        54%          50%  52%        55% 
Female     46%         50%  48%        45% 
Caucasian     78%         75%  78%        77%              
% African-Am    11%         10%  11%        11% 
% Asian      2%          3%   3%          3% 
% Hispanic      5%          7%   4%          5% 
% Am Indian/      2%           3%   2%          2% 
Alaska Native 
 
% Two or more     1%           1%   1%          1% 
Races 
 
% Native Hawaiian     1%            1%   1%           1% 











Table 2  
 
Descriptive Statistics for Student Cohorts on the 2011 NeSA-M   
 
    M    SD 
 
Cohort 1*   86.66    33.56 
Cohort 2*   81.20    27.46 
Cohort 3   82.99    32.37 
Cohort 4   83.71    32.54 
 




























ANOVA of Four Cohorts for Effect of 2011 NeSA-M Mean Scale Scores 
 
   Sum of     df    MS    F   p 
             Squares          
 
Between 9075.80     3  3025.27  2.86  .04 
Groups 
 
Within        2527288.63 2411   1056.53 
Groups 
 






Table 4  
 
Descriptive Statistics for Student Cohorts on the 2011 NeSA-M and 2012 NeSA-M   
 
       M      SD    
 
Cohort 1   2011    86.66    33.56 
Cohort 1   2012    96.19    32.92  
Cohort 2   2011    81.20    27.46 
Cohort 2   2012    99.42    31.90  
 
Cohort 3   2011    82.99    32.37 
Cohort 3   2012    96.88    37.32    
 
Cohort 4   2011    83.71    35.72 










Student Cohort 1 Pretest-Posttest Results, 2011 NeSA-M and 2012 NeSA-M 
 
 Cohort 1 2011 NeSA-M   Cohort 1 2012 NeSA-M       t          p              d 
 
M = 86.66     SD = 33.56 M = 96.19     SD = 32.92    8.97      < .001        0.38 









































Student Cohort 2 Pretest-Posttest Results, 2011 NeSA-M and 2012 NeSA-M  
 
 Cohort 2 2011 NeSA-M   Cohort 2 2012 NeSA-M        t          p              d 
 
M = 81.20     SD = 27.46 M = 99.42     SD = 31.90   20.02      < .001        0.84 










































Student Cohort 3 Pretest-Posttest Results, 2011 NeSA-M and 2012 NeSA-M  
 
 Cohort 3 2011 NeSA-M   Cohort 3 2012 NeSA-M       t          p               d 
 
M = 82.99     SD = 32.37 M = 96.88     SD = 37.32   14.62      < .001         0.59 

























Student Cohort 4 Pretest-Posttest Results, 2011 NeSA-M and 2012 NeSA-M  
 
 Cohort 4 2011 NeSA-M  Cohort 4 2012 NeSA-M        t          p                 d 
 
M = 83.71     SD = 35.72 M = 105.56     SD = 35.41   23.13       < .001         0.93 























Conclusions and Discussion 
Purpose of the Study 
The purpose of this quantitative study was to explore the effects of new district 
mathematics curriculum on Nebraska State Accountability-Mathematics (NeSA-M) 
student cohort scores from 2011 to 2012.          
This study analyzed the mean scale scores of four cohorts of students in the 
research district’s fifteen elementary and three middle schools.   Cohort 1 was comprised 
of research district students who were in grade 3 during the 2010-2011 school year and in 
grade 4 during the 2011-2012 school year.   Students enrolled in the research district in 
both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Cohort 2 was comprised of research district students who were in grade 4 during the 
2010-2011 school year and in grade 5 during the 2011-2012 school year.   Students 
enrolled in the research district in both grade levels were determined through a match of 
student identification numbers from the research district-secure Nebraska Staff and 
Student Records System (NSSRS).   Cohort 3 was comprised of research district students 
who were in grade 5 during the 2010-2011 school year and in grade 6 during the 2011-
2012 school year.   Students enrolled in the research district in both grade levels were 
determined through a match of student identification numbers from the research district-
secure Nebraska Staff and Student Records System (NSSRS).   Cohort 4 was comprised 
of research district students who were in grade 6 during the 2010-2011 school year and in 




both grade levels were determined through a match of student identification numbers 
from the research district-secure Nebraska Staff and Student Records System (NSSRS).   
Data from the criterion-referenced, standardized Nebraska State Accountability—
Mathematics (NeSA-M test) from years 2011 and 2012 were used.   Students taking the 
NeSA-M in 2011 received traditional mathematics curriculum.  Students taking the 
NeSA-M in 2012 received new district mathematics curriculum. 
This new district mathematics curriculum was written in exact alignment with all 
Nebraska Mathematics’ standards and indicators (Nebraska Department of Education, 
2013), which was different from the traditional curriculum implemented prior to the fall 
of 2011.  In the past, teachers on the curriculum committees were empowered to pick and 
choose the standards and indicators to which the local curriculum was aligned.  
Traditional curriculum was devoid of guaranteed (consistent), highly rigorous, 
comprehensive standards and indicators at all levels, in all classes.  In contrast and with 
intended equity for all students, teachers in the research district were expected to 
implement the new mathematics curriculum with fidelity at all grades, all buildings, all 
courses.  Building and district-level administrators were expected to guide, support, and 
direct as necessary the implementation at all grades, all buildings, all courses.  
Conclusions 
 The following conclusions were drawn from the study for each of the five 
research questions.   
Research Question #1  
 Research question #1 was used to analyze whether the four student cohorts in this 




mathematics curriculum.  Students in Cohort 1 (Grade 3 in 2011) scored at a level of 
statistical significance higher than Cohort 2 (Grade 4 in 2011).  There were no other 
statistically significant differences between the other cohorts.   
Research Questions #2  
 Research question #2 was used to analyze whether students in Cohort 1 performed 
on the 2012 NeSA-M at a level lower than, congruent with, or higher than compared to 
their performance on the 2011 NeSA-M.    Students in Cohort 1 (Grade 3 in 2011, Grade 
4 in 2012) performed at a level of statistical significance higher on the 2012 NeSA-M 
after the implementation of new district mathematics curriculum than they had on the 
2011 NeSA-M after the implementation of traditional mathematics curriculum.   
Further analysis indicated a medium effect size difference made by the new 
district mathematics curriculum on student performance.   This equated to 38% of a 
standard deviation increase in student performance as indicated by scale scores.    
According to the 2011 Nebraska State Accountability (NeSA) Technical Report (2011), 
NeSA-M scale scores fall into a possible range of 0-200.  On average then, Cohort 1 
student scale scores on the 2012 NeSA-M increased by 12.50 points.  Cohort 1 
proficiency on the NeSA-M increased from 50% proficient in 2011 to 61% in 2012, an 11 
percentage point gain (Nebraska Department of Education, 2012).   In comparison, 
statewide, Grade 3 to Grade 4 student cohort proficiency on the NeSA-M increased from 
67% proficient in 2011 to 71.76% proficient in 2012, a 4.76 percentage point gain 






Research Question #3  
Research question #3 was used to analyze whether students in Cohort 2 performed 
on the 2012 NeSA-M at a level lower than, congruent with, or higher than compared to 
their performance on the 2011 NeSA-M.    Students in Cohort 2 (Grade 4 in 2011, Grade 
5 in 2012) performed at a level of statistical significance higher on the 2012 NeSA-M  
after the implementation of new district mathematics curriculum than they had on the 
2011 NeSA-M after the implementation of traditional mathematics curriculum.   
Further analysis indicated a large effect size difference made by the new district 
mathematics curriculum on student performance.   This equated to an increase of 84% of 
a standard deviation in student performance as indicated by scale scores.    According to 
the 2011 Nebraska State Accountability (NeSA) Technical Report (2011), NeSA-M scale 
scores fall into a possible range of 0-200.   On average then, Cohort 2 student scale scores 
on the 2012 NeSA-M increased by 26.8 points.  Cohort 2 proficiency on the NeSA-M 
increased from 43% proficient in 2011 to 66% in 2012, a 23 percentage point gain 
(Nebraska Department of Education, 2012).   In comparison, statewide, Grade 4 to Grade 
5 student cohort proficiency on the NeSA-M increased from 68% proficient in 2011 to 
74.88% proficient in 2012, a 6.88 percentage point gain (Nebraska Department of 
Education, 2012).    
Research Question #4 
Research question #4 was used to analyze whether students in Cohort 3 performed 
on the 2012 NeSA-M at a level lower than, congruent with, or higher than compared to 
their performance on the 2011 NeSA-M.    Students in Cohort 3 (Grade 5 in 2011, Grade 




after the implementation of new district mathematics curriculum than they had on the 
2011 NeSA-M after the implementation of traditional mathematics curriculum.   
Further analysis indicated a medium effect size difference made by the new 
district mathematics curriculum on student performance.   This equated to an increase of 
59% of a standard deviation in student performance as indicated by scale scores.    
According to the 2011 Nebraska State Accountability (NeSA) Technical Report (2011), 
NeSA-M scale scores fall into a possible range of 0-200.  On average then, Cohort 3 
student scale scores on the 2012 NeSA-M increased by 22.01 points.  Cohort 3 
proficiency on the NeSA-M increased from 46% proficient in 2011 to 58% in 2012, a 12 
percentage point gain (Nebraska Department of Education, 2012).   In comparison, 
statewide, Grade 5 to Grade 6 student cohort proficiency on the NeSA-M increased from 
66% proficient in 2011 to 67.55% proficient in 2012, a 1.55 percentage point gain 
(Nebraska Department of Education, 2012).    
Research Question #5 
Research question #5 was used to analyze whether students in Cohort 4 performed 
on the 2012 NeSA-M at a level lower than, congruent with, or higher than compared to 
their performance on the 2011 NeSA-M.    Students in Cohort 4 (Grade 6 in 2011, Grade 
7 in 2012) performed at a level of statistical significance higher on the 2012 NeSA-M  
after the implementation of new district mathematics curriculum than they had on the 
2011 NeSA-M after the implementation of traditional mathematics curriculum.   
Further analysis indicated a large effect size difference made by the new district 
mathematics curriculum on student performance.   This equated to an increase of 93% of 




the 2011 Nebraska State Accountability (NeSA) Technical Report (2011), NeSA-M scale 
scores fall into a possible range of 0-200.  On average, Cohort 4 student scale scores on 
the 2012 NeSA-M increased by 32.93 points.  Cohort 4 proficiency on the NeSA-M 
increased from 44% proficient in 2011 to 71% in 2012, a 27 percentage point gain 
(Nebraska Department of Education, 2012).   In comparison, statewide, Grade 6 to Grade 
7 student cohort proficiency on the NeSA-M increased from 63% proficient in 2011 to 
67.57% proficient in 2012, a 4.57 percentage point gain (Nebraska Department of 
Education, 2012).    
Implications for Research 
Whereas this seminal study indicates statistically significant effects upon student 
performance on the NeSA-M after implementing district mathematics curriculum, it also 
points toward a need for more research.  Implementing district mathematics curriculum 
developed on the theory of backward design principles contained in Understanding by 
Design (Wiggins & McTighe, 2005), including the choosing of instructional materials 
developed on the principles of the visual learning theory from Pearson© (2011), is just 
the first, albeit monumental, step a district can take in order to start influencing higher 
levels of student mathematics achievement.  Subsequent studies could enable the research 
district to ascertain the effects of district-wide job-embedded, research-informed 
professional development upon student achievement.   
During the 2012-2013 school year, the research district engaged all teachers of 
mathematics in job-embedded professional development in the form of Lesson Study 
(Pearson©2012).  The research district, without internal instructional coaches, employed 




consultant led the study of a lesson that the classroom host teacher would have been 
teaching, the Pearson© math consultant modeled the instruction of the lesson by teaching 
the classroom host’s students, and the Pearson© math consultant led a thorough 
debriefing of the lesson and guided future personal lesson planning of all cohort 
participants.  Research by Joyce and Showers (2002) indicates that this approach to 
professional development will affect teacher application to degrees greater than 
traditional professional development. Pearson© itself studied the research district’s 
professional development and its effects to date on student achievement.  This Pearson©-
generated report of impact is contained in Appendix C.  The next planned stage of 
professional development with Pearson© after the Lesson Study is Side-by-Side 
Coaching.  Having established a relationship already with teachers within the cohorts of 
Lesson Study, the Pearson© math consultants will come in next to observe teachers and 
provide them with specific, immediate, non-evaluative feedback regarding their 
instruction.  Studying the effects of this professional development upon student 
achievement in mathematics would certainly be worthy of the research district’s 
attention.   
Implications for Practice 
Research studies on tangible factors affecting mathematics achievement are 
important for reasons that transcend local or state testing results.  The future of America’s 
students to compete—even to be productive—in a flat, global workplace depends upon it.  
The research district is showing statistically significant improvement toward achieving 




higher mathematics’ standards in the form of Common Core State Standards (Common 
Core State Standards Initiative, 2013).   
According to Rothman (2012), a large proportion of United States high school 
graduates are ill-prepared to meet the challenges of college or careers.  With technology 
transforming the workplace by reducing the need for routine skills and placing a premium 
on problem-solving and communication, students need to know and be able to do more—
and do it differently—than in the past.  A high school diploma no longer opens the doors 
needed to live the proverbial American dream.  It is projected that 62% of jobs in the 
United States in 2018 will require education beyond high school; this is in comparison to 
just 28% in 1973 (Rothman, 2012).  If current economic trends continue, college-
educated workers will earn twice as much as high school graduates by 2025.  In the 
United States, however, the proportion of students earning college degrees is not rising 
fast enough.  Rothman (2012) asserts that one likely reason for the shortfall is the 
inadequate preparation of students in the K-12 education system.  Proponents of the 
Common Core State Standards (Common Core State Standards Initiative, 2013) assert 
that these standards have been crafted to be internationally-benchmarked and thus are 
markedly more rigorous than traditional state standards in the United States.  The state 
standards to which the research district’s new mathematics curriculum are not reflective 
of these Common Core State Standards that have been adopted for implementation by 46 
other states.  In response, but while remaining in compliance with current state 
expectations expressed in Nebraska State Department of Education Rule 10 (Nebraska 
Department of Education Rule 10, 2013), it would behoove the research district to 




Common Core State Standards into current and future curricula.  This shift will 
necessitate not only further changes in the new mathematics curriculum but also 
sustained attention to teacher philosophies and efficacy.   
The Common Core State Standards are intended for all students.  They are to 
represent the threshold necessary to ensure college and career readiness.  According to 
the Common Core State Standards Initiative (2013), grades 6-8 of the mathematics 
standards are proving pivotal for postsecondary success.  More significant, however, to 
the increased rigor of the standards to which the current research district will need to 
adjust, teacher preparation and sustained professional development is critical.  According 
to Rothman (2012), some “major changes” in classroom practices will be required to 
ensure all students proficiently perform against the standards.  In agreement, Dessoff 
(2012) reports that J. Michael Shaughnessey, president of the National Council of 
Teachers of Mathematics, himself indicates that teachers will “need help” to implement 
the Common Core State Standards for mathematical practice and connect them to 
mathematical content as this is a “monumental shift” in traditional pedagogy.   
This needed, difficult pedagogical shift in practice will need to call upon a strong 
research base and effective leaders (Marzano & Waters, 2009).  School leaders need to 
understand, appreciate, and support what research clearly indicates: it is people—
teachers—who have the most profound effect on student achievement.  According to 
Schmoker (2006), all too many in education are “easily seduced” by training, programs, 
or products that divert all in education from a focus on “sound (not perfect) teaching.”  
Schmoker (2006) refers to the “piles of studies” as providing indisputable evidence of the 




impact as all other factors combined.  Effective educational leaders will need to use a 
variety of this type of research to compel shifts in their systems and teachers of 
mathematics who may be entrenched in traditional, albeit some well-intentioned, 
philosophies that are actually antithetical to what all students need to increase 
mathematical understanding.  According to Rattan, Good, & Dweck (2012), mathematics 
instructors who hold a “fixed theory of mathematics intelligence” more readily judge 
students to have low ability in math than those instructors who hold a “malleable theory 
of mathematics intelligence.” The research of Rattan, Good, & Dweck (2012) reveals that 
mathematics instructors who hold the fixed theory are more likely to judge students on 
the basis of a single initial poor performance and “comfort” the students by not calling on 
them in class (so as not to expose or emphasize the “low ability”) or assign the students 
less or less rigorous homework.  Students who receive such comfort-oriented feedback, 
as opposed to strategy-focused feedback, assume the instructor has lower expectations for 
them.  Consequently, Rattan, Good, & Dweck (2012) found that students have lower 
expectations for themselves and motivation concerning their own abilities and 
performance.  Transversely, a malleable theory of mathematics intelligence assumes that 
students can improve their abilities through hard work and practice.  The research district 
will want to use this type of research to design and sustain professional development.  
Any system that condones the practice of accepting—and counterproductively 
comforting—perceived “weakness” in student abilities is simply not serving students as 






Implications for Policy 
 Currently in the research district, high school students are required by graduation 
requirements to take six semesters of mathematics—any course, any semester.  Due 
diligence on behalf of counselors is all that prevents some students who struggle with 
mathematics from taking the same semester of one class over and over to attain credit.  
Through the new mathematics curriculum writing process and subsequent 
implementation, the existence of various “lower” than Basic (modified content and 
assessments) classes was revealed.  Not “advertised” in research district registration 
guides as course choices, the high schools themselves have, outside district-level 
purview, created and placed students into these classes—well-intentioned, albeit 
misinformed—attempts to serve students who struggle in mathematics.  Each research 
district high school reports approximate one-fourth of its freshmen class requiring lower 
than general Algebra I, Geometry, or Algebra II.  However, knowing that current (new) 
district mathematics curriculum and implementation can produce statistically significant 
improvements on at least one measure of student learning, the NeSA-M, the research 
district may wish to consider revising components of current policy.   
Embracing a wide and deep body of research by John Hattie (2009) quantifying 
the deleterious effects of both low-level tracking and of emission within a system of low 
expectations for students, the research district may want to consider phasing out 
perceived low-ability tracked math classes and establishing a clear required sequence of 
general courses.  This required sequence of minimum courses, according to Schmidt 
(2003), really needs to contain two levels of Algebra and one geometry course.  




self-proclaimed college preparatory students, less than 40% take this or a more 
demanding pattern.  Why?  Few systems require it.  In addition, and in response to the 
bodies of work similar to Schmidt (2003), the research district may also wish to consider 
increasing the graduation requirement to eight semesters of varied mathematics courses.  
According to Schmidt (2003), at least one contributing factor to the United States system 
of mathematics education not “keeping pace” internationally is the fact that slightly less 
than two-thirds of U.S. students take a mathematics course in their senior year of high 
school.   These changes would certainly indicate a commitment on the research district’s 
part to putting into policy research-informed expectations, regulations, and procedures, 
thus fully supporting the teachers challenged to make monumental changes in both what 
and how they have traditionally approached and taught mathematics.    
 America’s school systems, including the research district’s, have ample 
information needed to make systemic, comprehensive, research-informed, effective 
decisions to benefit student understanding and achievement in mathematics.  Increased 
proficiency in mathematics will benefit individual students, their futures, American 
economic productivity, and the global society as a whole.  Educational leaders need to 
lead the complex, difficult, but necessary paradigm shift toward this vision.  As evident 
in the research district, supporting the creation and implementation of research-informed, 
rigorous, comprehensive, relevant curriculum with the use of engaging, research-based 
instructional materials is the first step.   Simultaneously, educational leaders need to 
address systems’ issues.  Detrimental practices such as tracking perceived “low ability” 
students into nearly intractable lower level mathematics classes need to cease.  Clear 




mathematical pedagogy must be regularly articulated and then supported.  Policies on 
expected curricular content, course requirements, and course content need to provide 
bedrocks on which the entire system can proceed with all the components necessary to 
produce deeper levels of student mathematics understanding.   
These intentional leadership pursuits and decisions actually transcend the research 
district and all other local and state school communities.  American could display a 
genuine commitment to taking good care of its young people and future of this country 
by doing everything research-informed, evidence-based, and fiscally-possible to produce 

































3rd	  Grade	  Math	  
	  
Stage	  1	  –	  Desired	  Results	  
Essential	  Objective	  #	  1	  NE	  MA	  K-­‐12.1	  Comprehension	  Number	  Sense	  Standard	  
• Students	  will	  communicate	  number	  sense	  concepts	  using	  multiple	  representations	  to	  reason,	  solve	  
problems,	  and	  make	  connections	  within	  mathematics	  and	  across	  disciplines.	  
Understandings:	  
Students	  will	  understand	  that…	  
• A	  number	  system	  is	  used	  to	  represent	  
quantities	  
• Numbers	  can	  be	  manipulated	  to	  solve	  
problems	  
• Quantities	  can	  be	  represented	  in	  a	  variety	  of	  
forms	  
Know’s:	  
Students	  will	  know…	  
• Place	  value	  to	  one	  hundred	  thousand	  
• Rounding	  to	  tens,	  hundreds,	  or	  thousands	  
• Multiples	  of	  5	  to	  200,	  10	  to	  400,	  and	  100	  to	  
1,000	  
• Multiple	  Equivalent	  representations	  for	  
numbers	  to	  10,000	  and	  decimal	  numbers	  to	  
tenths	  place	  
• Fractions	  as	  parts	  of	  a	  whole	  and	  parts	  of	  a	  
set	  for	   21 , 31 ,	  or 41 	  
• The	  meaning	  of	  multiplication	  using	  objects,	  
drawings,	  words,	  and	  symbols	  
• Multiplication	  facts	  0	  –	  10	  fluently	  
• Regrouping	  for	  addition	  and	  subtraction	  
through	  four-­‐digit	  numbers	  
• Applicable	  problem	  solving	  strategies	  
• Applicable	  estimating	  strategies	  
Essential	  Questions:	  
Students	  will	  consider	  the	  following…	  
• How	  do	  we	  use	  the	  base	  ten	  number	  system?	  
• How	  are	  numbers	  manipulated?	  




Students	  will	  be	  able	  to…	  
• Read	  and	  write	  numbers	  to	  one	  hundred	  
thousand	  (e.g.,	  4,623	  is	  the	  same	  as	  four	  
thousand	  six	  hundred	  twenty	  three)	  word	  form	  
[NE	  MA	  3.1.1.a]	  
• Compare	  and	  order	  whole	  numbers	  through	  the	  
thousands	  greater	  than,	  less	  than	  [NE	  MA	  
3.1.3.a	  –	  DOK=1]	  
• Count	  by	  multiples	  of	  5	  to	  200	  [NE	  MA	  3.1.1.b]	  
• Count	  by	  multiples	  of	  10	  to	  400	  [NE	  MA	  3.1.1.c]	  
• Count	  by	  multiples	  of	  100	  to	  1,000	  [NE	  MA	  
3.1.1.d]	  
• Demonstrate	  multiple	  equivalent	  
representations	  for	  numbers	  up	  to	  10,000	  (e.g.,	  
10	  tens	  is	  1	  hundred;	  10	  ten	  thousands	  is	  1	  
hundred	  thousand;	  2,350	  is	  235	  tens;	  2,350	  is	  
2,000	  +	  300	  +	  50;	  2,350	  is	  23	  hundreds	  and	  5	  
tens)	  expanded	  form	  [NE	  MA	  3.1.1.d]	  
• Demonstrate	  multiple	  equivalent	  
representations	  for	  decimal	  numbers	  through	  
the	  tenths	  place	  (e.g.,	  3	  and	  6	  tenths	  is	  3.6;	  7.4	  
is	  7	  +	  .4).	  	  [NE	  MA	  3.1.1.f]	  
• Find	  parts	  of	  whole	  and	  parts	  of	  a	  set	  for	  
2
1 , 31 ,	  and 41 	  	  	  	  	  	  	  	  	  shade	   41 	  [NE	  MA	  3.3.1.h	  –	  
DOK=2]	  
• Round	  a	  given	  number	  to	  tens,	  hundreds,	  or	  
thousands	  [NE	  MA	  3.1.1.i	  –	  DOK=1]	  
• Represent	  multiplication	  as	  repeated	  addition	  
using	  objects,	  drawings,	  words,	  and	  symbols	  
(e.g.,	  3	  x	  4	  =	  4	  +	  4	  +	  4)	  ::	  ::	  ::	  =	  3	  x	  4	  [NE	  MA	  




• Use	  objects,	  drawings,	  words,	  and	  symbols	  to	  
explain	  the	  relationship	  between	  multiplication	  
and	  division	  (e.g.,	  if	  3	  x	  4	  =	  12	  then	  12÷ 3	  =	  4)	  
[NE	  MA	  3.1.2.c]	  	  
• Use	  drawings,	  words,	  and	  symbols	  to	  explain	  
the	  meaning	  of	  the	  factors	  and	  product	  in	  a	  
multiplication	  sentence	  (e.g.,	  in	  3	  x	  4	  =	  12,	  3	  
and	  4	  are	  factors	  and	  12	  is	  the	  total	  or	  product.	  	  
The	  first	  factor	  (3)	  tells	  how	  many	  sets	  while	  the	  
second	  factor	  tells	  how	  many	  are	  in	  each	  set.	  	  
Another	  way	  to	  say	  this	  is	  that	  3	  groups	  of	  4	  
equals	  12	  total.)	  	  [NE	  MA	  3.1.2.d]	  
• Use	  drawings,	  words,	  and	  symbols	  to	  explain	  
the	  meaning	  of	  multiplication	  using	  an	  array	  
(e.g.,	  an	  array	  with	  3	  rows	  and	  4	  columns	  
represents	  the	  multiplication	  sentence	  3	  x	  4	  =	  
12)	  	  
• Compute	  whole	  number	  multiplication	  facts	  0	  –	  
10	  fluently	  (memorize)	  [NE	  MA	  3.1.3.a]	  
• Add	  and	  subtract	  through	  four-­‐digit	  whole	  
numbers	  with	  regrouping	  [NE	  MA	  3.1.3.b]	  
• Select	  and	  apply	  the	  appropriate	  methods	  of	  
computation	  when	  problem	  solving	  with	  four-­‐
digit	  whole	  numbers	  through	  the	  thousands	  
(e.g.	  with	  addition	  and	  subtraction	  models,	  
mental	  computation,	  paper-­‐pencil)	  [NE	  MA	  
3.1.3.c]	  
• Estimate	  the	  two-­‐digit	  product	  of	  whole	  
number	  multiplication	  and	  check	  the	  
reasonableness	  [NE	  MA	  3.1.4.a]	  
Stage	  2	  –	  Assessment	  Evidence	  
• Summative	  Assessments	  
#	  1:	  	  Benchmark	  Test	  Topics	  1-­‐4	  
#	  2:	  	  Benchmark	  Test	  Topics	  5-­‐8	  
#	  3:	  	  Benchmark	  Test	  Topics	  9-­‐12	  
#	  4:	  	  Benchmark	  Test	  Topics	  13-­‐16	  
#	  5:	  	  Benchmark	  Test	  Topics	  17-­‐20	  
	  
• Formative	  Assessments	  	  
#	  1:	  	  Topic	  1	  Test	  	  	  
#	  2:	  	  Topic	  2	  Test	  
#	  3:	  	  Topic	  3	  Test	  
#	  4:	  	  Topic	  4	  Test	  (Optional)	  
#	  5:	  	  Topic	  5	  Test	  	  
#	  6:	  	  Topic	  6	  Test	  	  
#	  7:	  	  Topic	  7	  Test	  	  
#	  8:	  	  Topic	  8	  Test	  (Optional)	  
#	  9:	  	  Topic	  9	  Test	  
#10:	  Topic	  10	  Test	  
#11:	  Topic	  11	  Test	  
#12:	  Topic	  12	  Test	  (Optional)	  
#13:	  Topic	  13	  Test	  
#14:	  Topic	  14	  Test	  
#15:	  Topic	  15	  Test	  
#16:	  Topic	  16	  Test	  (Optional)	  
#	  17:Topic	  17	  Test	  
#18:	  Topic	  18	  Test	  



















Menu	  of	  Learning	  Activities:	  
1st	  Quarter	  Required	  Activities	  
Topics	  1	  –	  4	  
• Vocabulary	  
• Daily	  Spiral	  Review	  
• Weekly	  addition	  and	  subtraction	  
timed	  tests	  
• 4	  digit	  addition	  and	  subtraction	  
worksheets	  (add	  to	  lesson	  2-­‐8,	  4-­‐4,	  
and	  4-­‐5)	  
(See	  addition	  and	  subtraction	  worksheet	  section	  
in	  curriculum	  guide)	  
	  
	  
2nd	  Quarter	  Required	  Activities	  
Topics	  5	  –	  9	  
• Vocabulary	  
• Daily	  Spiral	  Review	  
• Weekly	  multiplication	  timed	  tests	  









3rd	  Quarter	  Required	  Activities	  
Topics	  10	  –	  15	  
• Vocabulary	  
• Daily	  Spiral	  Review	  
• Weekly	  multiplication	  timed	  tests	  











1st	  Quarter	  	  (30	  Lessons)	  
Topic	  1:	  	  Numeration	  (lessons	  1	  –	  9)	  
Topic	  1	  Test	  	  
Topic	  2:	  	  Adding	  Whole	  Numbers	  (lessons	  1	  –	  10)	  
Topic	  2	  Test	  	  
Topic	  3:	  	  Subtraction	  Number	  Sense	  (lessons	  1	  –	  5)	  
Topic	  3	  Test	  	  
Topic	  4:	  	  Subtracting	  Whole	  Numbers	  to	  Solve	  
Problems	  (lessons	  1	  –	  6)	  
Benchmark	  Test	  Topics	  1	  –	  4	  (by	  end	  of	  1st	  quarter)	  
	  
2nd	  Quarter	  	  (35	  Lessons)	  
Topic	  5:	  	  Multiplication	  Meaning	  and	  Facts	  (lessons	  1-­‐
10)	  
Topic	  5	  Test	  
Topic	  6	  :	  	  Multiplication	  Fact	  Strategies	  –	  use	  know	  
facts	  (lessons	  1	  –	  7;	  skip	  6-­‐5)	  
Topic	  6	  Test	  
Topic	  7:	  	  Division	  Meanings	  (lessons	  1	  –	  5)	  
Topic	  7	  Test	  
Topic	  8:	  	  Division	  Facts	  (lessons	  1	  –	  6)	  
Benchmark	  Test	  Topics	  5-­‐8	  (by	  the	  end	  of	  2nd	  
quarter)	  
Topic	  9:	  	  Patterns	  and	  Relationships	  (lessons	  1	  –	  8)	  
	  
3rd	  Quarter	  (38	  Lessons)	  
Topic	  10:	  Solids	  and	  Shapes	  (lessons	  1	  –	  8)	  
Topic	  10	  Test	  
Topic	  11:	  	  Congruency	  and	  Symmetry	  (lessons	  1	  –	  4)	  
Topic	  11	  Test	  
Topic	  12:	  	  Understanding	  Fractions	  (lessons	  1	  –	  10)	  
Benchmark	  Test	  Topics	  9	  –	  12	  (by	  middle	  of	  3rd	  
quarter)	  
Topic	  13:	  	  Decimals	  and	  Money	  (lessons	  1	  –	  5)	  
Topic	  13	  Test	  
Learning	  Activities	  (coded	  by	  WHERETO):	  
W=	  Know	  where	  the	  student	  is	  going	  (learning	  goals),	  why	  and	  what	  is	  required	  of	  them.	  
H=	  Be	  hooked-­‐engaged	  in	  the	  “Big	  Ideas”	  
E=	  Adequate	  opportunities	  to	  explore	  and	  experience	  “Big	  Ideas”	  and	  to	  equip	  students	  for	  performances.	  (eq)	  
R=	  Have	  multiple	  opportunities	  to	  rethink,	  rehearse,	  revise	  and	  refine	  work	  based	  upon	  teacher	  feedback.	  
E=	  Opportunity	  to	  evaluate	  student	  work	  and	  set	  goals.	  (ev)	  
T=	  Tailored	  and	  flexible	  to	  target	  interests	  and	  learning	  styles	  (differentiation).	  






• Topic	  10	  –	  Solids	  and	  Shapes,	  Clay	  










4th	  Quarter	  Required	  Activities	  
Topics	  16-­‐18,	  and	  20	  
• Vocabulary	  
• Daily	  Spiral	  Review	  
• Weekly	  multiplication	  timed	  tests	  








Optional	  Activities	  for	  All	  Quarters	  
• Problem	  of	  the	  day	  
• Problem	  Based	  Interactive	  learning	  
• Quick	  check	  




• Digital	  resources	  
Topic	  14:	  	  Customary	  Measurement	  (lessons	  1	  –	  6)	  
Topic	  14	  Test	  
Topic	  15:	  	  Metric	  Measurement	  (lessons	  1	  –	  5)	  
Topic	  15	  Test	  
	  
	  
4th	  Quarter	  (30	  Lessons)	  
Topic	  16:	  	  Perimeter,	  Area,	  and	  Volume	  (lessons	  1	  –	  
8)	  
Benchmark	  Test	  Topics	  13-­‐16	  
Topic	  17:	  	  Time	  and	  Temperature	  (lessons	  1	  –	  6)	  
Topic	  17	  Test	  
Topic	  18:	  	  Multiplying	  Greater	  Numbers	  (lessons	  1	  –	  
7)	  
Topic	  18	  Test	  
Topic	  19:	  	  Skip	  (Optional)	  
Topic	  20:	  	  Data,	  Graphs,	  and	  Probability	  (lessons	  1	  –	  
9)	  















4th	  Grade	  Math	  
	  
Stage	  1	  –	  Desired	  Results	  
Essential	  Objective	  #	  1	  	  NE	  MA	  K-­‐12.1	  Comprehensive	  Number	  Sense	  Standard	  
• Students	  will	  communicate	  number	  sense	  concepts	  using	  multiple	  representations	  to	  reason,	  solve	  
problems,	  and	  make	  connections	  within	  mathematics	  and	  across	  disciplines.	  
Understandings:	  
Students	  will	  understand	  
that…	  
• A	  number	  system	  is	  
used	  to	  represent	  
quantities	  
• Numbers	  can	  be	  
manipulated	  to	  solve	  
problems	  
• Quantities	  can	  be	  
represented	  in	  a	  
variety	  of	  forms	  
Know’s:	  
Students	  will	  know…	  
• Place	  value	  through	  
the	  millions	  verbally	  
and	  written	  
• Decimals	  through	  the	  
hundreds	  place,	  being	  
able	  to	  compare,	  and	  
add/subtract	  
• Fractions	  as	  part	  of	  a	  
whole,	  equivalent	  
fractions,	  relationship	  
to	  ½,	  and	  locate	  on	  a	  
number	  line	  
• Rounding	  to	  the	  
millions	  place.	  
• Basic	  division	  facts	  and	  
the	  long	  division	  
process	  
• Mental	  computation	  
of	  division	  and	  
multiplication	  using	  
the	  powers	  of	  10	  
• Two-­‐digit	  
multiplication	  process	  





Students	  will	  consider	  the	  following…	  
• How	  do	  we	  use	  the	  base	  ten	  number	  system?	  
• How	  are	  numbers	  manipulated?	  





Students	  will	  be	  able	  to…	  
• Read	  and	  write	  numbers	  through	  the	  millions	  (e.g.,	  2,347,589	  is	  the	  
same	  as	  2	  million	  three	  hundred	  forty	  seven	  thousand	  five	  hundred	  
eighty	  nine)	  [NE	  MA	  4.1.1.a]	  
• Demonstrate	  multiple	  equivalent	  representations	  for	  decimal	  
numbers	  through	  the	  hundredths	  place	  (e.g.,	  2	  and	  5	  hundredths	  is	  
2.05;	  6.23	  is	  6	  +	  .2	  +	  .03)	  [NE	  MA	  4.1.1.b	  –	  DOK=2]	  
• Compare	  and	  order	  whole	  numbers	  and	  decimals	  through	  the	  
hundredths	  place	  (e.g.,	  money)	  	  
[NE	  MA	  4.1.1.c	  –	  DOK	  =	  1]	   	  
• Classify	  a	  number	  as	  even	  or	  odd	  [NE	  MA	  4.1.1.c]	  
• Represent	  a	  fraction	  as	  parts	  of	  a	  whole,	  and/or	  parts	  of	  a	  set	  [NE	  MA	  
4.1.1.e	  –	  DOK	  =	  2]	  




3 )	  [NE	  MA	  4.1.1.f	  –	  DOK	  =	  1]	  
• Determine	  the	  size	  of	  a	  fraction	  relative	  to	  ½	  using	  equivalent	  forms	  
(e.g.,	  is	   83 	  more	  or	  less	  than	  one	  half?)	  [NE	  MA	  4.1.1.g]	  
• Locate	  fractions	  on	  a	  number	  line	  [NE	  MA	  4.1.1.h	  –	  DOK	  =	  1]	  
• Round	  a	  whole	  number	  to	  millions	  [NE	  MA	  4.1.1.i]	  
• Use	  drawings,	  words,	  and	  symbols	  to	  explain	  the	  meaning	  of	  division	  
(e.g.,	  as	  repeated	  subtraction:	  Sarah	  has	  24	  candies.	  	  She	  put	  
them	  into	  bags	  of	  6	  candies	  each.	  	  How	  many	  bags	  did	  Sarah	  
use?)	  (e.g.,	  as	  equal	  sharing:	  Paul	  has	  24	  candies.	  	  He	  wants	  to	  
share	  them	  equally	  among	  his	  6	  friends.	  	  How	  many	  candies	  will	  
each	  friend	  receive?)	  [NE	  MA	  4.1.2.a	  –	  DOK	  =	  2]	  
• Compute	  whole	  number	  division	  facts	  0	  –	  10	  fluently	  [NE	  MA	  4.1.3.a]	  
• Add	  and	  subtract	  decimals	  to	  the	  hundredths	  place	  (e.g.,	  money)	  [NE	  
MA	  4.1.3.b	  –	  DOK	  =	  1]	  
• Multiply	  two-­‐digit	  whole	  numbers	  [NE	  MA	  4.1.3.b	  –	  DOK	  =	  1]	  




remainder	  [NE	  MA	  4.1.3.a]	  
• Mentally	  compute	  multiplication	  and	  division	  involving	  powers	  of	  10	  
[NE	  MA	  4.1.3.e	  –	  DOK	  =	  1]	  
• Select	  and	  apply	  the	  appropriate	  method	  of	  computation	  when	  
problem	  solving	  (e.g.,	  models,	  mental	  computation,	  paper-­‐pencil)	  [NE	  
MA	  4.1.3.f	  –	  DOK	  =	  2]	  
• Estimate	  the	  three-­‐digit	  product	  and	  the	  two-­‐digit	  quotient	  of	  a	  whole	  
number	  multiplication	  and	  division	  and	  check	  the	  reasonableness	  [NE	  
MA	  4.1.4.a]	  
	  
Stage	  2	  –	  Assessment	  Evidence	  
• Summative	  
Assessment	  
-­‐ All	  benchmark	  
tests	  are	  found	  
online	  at	  Pearson	  
Success	  Website	  
under	  Content	  
tab,	  Tests,	  Select	  
Grade	  4,	  
Benchmark	  Test,	  
Click	  GO,	  Right	  
click	  on	  the	  39	  
question	  tests	  and	  
you	  can	  assign	  or	  
print	  from	  here.	  	  	  
	  
#	  1:	  	  Benchmark	  Test	  
1-­‐4	  
#	  2:	  	  Benchmark	  Test	  
5-­‐8	  
#	  3:	  	  Benchmark	  Test	  
9-­‐12	  
#	  4:	  	  Benchmark	  Test	  
13-­‐16	  
#	  5:	  	  Benchmark	  Test	  
17-­‐20	  
#6:	  	  	  End	  of	  the	  Year	  
Test	  (optional)	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Summative	  
for	  the	  whole	  year	  
	  
• Formative	  Assessments	  	  
-­‐ All	  topic	  tests	  are	  found	  online	  at	  Pearson	  Success	  Website	  under	  
Content	  tab,	  Tests,	  Select	  Grade	  4,	  Topic	  Test	  (Test	  Type),	  Click	  GO,	  
Right	  click	  on	  the	  20	  and	  you	  can	  assign	  or	  print	  from	  here.	  
	  
#	  1:	  	  Topic	  1	  Test	  
#	  2:	  	  Topic	  2	  Test	  
#	  3:	  	  Topic	  3	  Test	  
#	  4:	  	  Topic	  4	  Test	  (optional)	  
#	  5:	  	  Topic	  5	  Test	  
#	  6:	  	  Topic	  6	  Test	  
#	  7:	  	  Topic	  7	  Test	  
#	  8:	  	  Topic	  8	  Test	  (optional)	  
#	  9:	  	  Topic	  9	  Test	  
#	  10:	  	  Topic	  10	  Test	  	  
#	  11:	  	  Topic	  11	  Test	  
#	  12:	  	  Topic	  12	  Test	  (optional)	  
#	  13:	  	  Topic	  13	  Test	  
#	  14:	  	  Topic	  14	  Test	  
#	  15:	  	  Topic	  15	  Test	  	  
#	  16:	  	  Topic	  16	  Test	  (optional)	  
#	  17:	  	  Topic	  17	  Test	  
#	  18:	  	  Topic	  18	  Test	  
#	  19:	  	  Topic	  19	  Test	  
















Menu	  of	  Learning	  
Activities:	  
Required	  Activities	  
Daily	  Spiral	  Review	  –	  3	  to	  4	  
days	  per	  week.	  	  Start	  with	  




Placement	  Test	  (Beginning	  
of	  the	  Year)	  
One	  Time	  Test	  per	  week.	  
	  
Suggested	  Typical	  Lesson	  
Layout	  
Daily	  Spiral	  Review/Timed	  
Test:	  	  5	  –	  10	  minutes	  
Interactive	  Learning	  
(Computer	  Lesson)	  or	  
Lesson/Guided	  Practice	  




(Book	  or	  Online):	  	  20	  –	  25	  
minutes	  



























PLACEMENT TEST        (OPTIONAL) 40 Questions 
TOPIC 1:  Numeration Pages: 
1 1 1 Thousands 4A - 7B 
2 1 2 Millions 8A - 9B 
3 1 3 Comparing & Ordering Whole Numbers 10A - 13B 
4 1 4 Rounding Whole Numbers 14A - 15B 
5 1 5 Using Money to Understand Decimals 16A - 17B 
6 1 6 Counting Money and Making Change 18A - 19B 
7 1 7 Make an Organized List 20A - 21B 
      TOPIC TEST 1 20 Questions 
TOPIC 2:  Adding & Subtracting Whole Numbers Pages: 
8 2 1 Using Mental Math to Add & Subtract 28A - 31B 
9 2 2 Estimating Sums & Differ. of Whole #'s 32A - 33B 
10 2 3 Missing or Extra Information 34A - 35B 
11 2 4 Adding Whole Numbers 36A - 39B 
12 2 5 Subtracting Whole Numbers 40A - 41B 
13 2 6 Subtracting Across Zeros 42A - 43B 
14 2 7 Draw a Picture & Write an Equation 44A - 47B 
      TOPIC TEST 2 20 Questions 
TOPIC 3:  Multiplication Meanings & Facts Pages: 
15 3 1 Meaning of Multiplication 54A - 57B 
16 3 2 Patterns for Facts 58A - 59B 
17 3 3 Multiplication Properties 60A - 61B 
18 3 4 3 and 4 as Factors 62A - 63B 
19 3 5 6, 7, and 8 as Factors 64A - 65B 
20 3 6 10, 11, and 12 as Factors 66A - 67B 
21 3 7 Draw a Picture & Write an Equation 68A - 69B 
      TOPIC TEST 3 20 Questions 
Learning	  Activities	  (coded	  by	  WHERETO):	  
W=	  Know	  where	  the	  student	  is	  going	  (learning	  goals),	  why	  and	  what	  is	  required	  of	  them.	  
H=	  Be	  hooked-­‐engaged	  in	  the	  “Big	  Ideas”	  
E=	  Adequate	  opportunities	  to	  explore	  and	  experience	  “Big	  Ideas”	  and	  to	  equip	  students	  for	  performances.	  (eq)	  
R=	  Have	  multiple	  opportunities	  to	  rethink,	  rehearse,	  revise	  and	  refine	  work	  based	  upon	  teacher	  feedback.	  
E=	  Opportunity	  to	  evaluate	  student	  work	  and	  set	  goals.	  (ev)	  
T=	  Tailored	  and	  flexible	  to	  target	  interests	  and	  learning	  styles	  (differentiation).	  







TOPIC 4:  Division Meanings & Facts Pages: 
22 4 1 Meanings of Division 76A - 79B 
23 4 2 Relating Multiplication and Division 80A - 81B 
24 4 3 Special Quotients 82A - 83B 
25 4 4 Using Mult. Facts to Find Div. Facts 84A - 85B 
26 4 5 Draw a Picture & Write an Equation 86A - 89B 
      TOPIC TEST 4 (OPTIONAL) 20 Questions 
BENCHMARK #1 (TOPICS 1 - 4) 39 Questions 
TOPIC 5:   Multiplying by 1-Digit Numbers Pages: 
27 5 1 Multiplying by Multiples of 10 & 100 96A - 97B 
28 5 2 Using Mental Math to Multiply 98A - 99B 
29 5 3 Using Rounding to Estimate 100A - 101B 
30 5 4 Reasonableness 102A - 105B 
31 5 5 Using an Expanded Algorithm 106A - 109B 
32 5 6 Multiplying 2-Digit by 1-Digit Numbers 110A - 113B 
33 5 7 Multiplying 3-Digit by 1-Digit Numbers 114A - 115B 
34 5 8 Draw a Picture & Write an Equation 116A - 119B 
      TOPIC TEST 5 20 Questions 
TOPIC 6:  Patterns & Expressions Pages: 
35 6 1 Variables and Expressions 128A - 129B 
SECOND QUARTER 
TOPIC 6:   Patterns & Expressions Pages: 
1 6 2 Addition & Subtraction Expressions 130A - 131B 
2 6 3 Multiplication & Division Expressions 132A - 133B 
3 6 4 Use Objects and Reasoning 134A - 135B 
      TOPIC TEST 6 20 Questions 
TOPIC 7:   Multiplying by 2-digit Numbers Pages: 
4 7 1 Using Mental Math to Multiply 2-digits 142A - 143B 
5 7 2 Estimating Products 144A - 145B 




7 7 4 Multiplying 2-Digits by Multiples of Ten 150A - 151B 
8 7 5 Multiplying 2-Digits by 2-Digits 152A - 153B 
9 7 6 Special Cases 154A - 155B 
10 7 7 Two-Question Problems 156A - 157B 
      TOPIC TEST 7 20 Questions 
TOPIC 8:   Dividing by 1-Dividing Divisors Pages: 
11 8 1 Using Mental Math to Divide 164A - 165B 
12 8 2 Estimating Quotients 166A - 167B 
13 8 3 Dividing with Remainders 168A - 169B 
14 8 4 Connecting Models and Symbols 170A - 173B 
`5 8 5 Dividing 2-Digit by 1-Digit Numbers 174A - 177B 
16 8 6 Dividing 3-Digit by 1-Digit Numbers 178A - 179B 
17 8 7 Deciding Where to Start Dividing 180A - 181B 
18 8 8 Factors 182A - 183B 
19 8 9 Prime and Composite Numbers 184A - 185B 
20 8 10 Multiple-Step Problems 186A - 187B 
      TOPIC TEST 8 (OPTIONAL) 20 Questions 
BENCHCHMARK #2 (Topics 5 - 8) 39 Questions 
TOPIC 9:   Lines, Angles, & Shapes Pages: 
21 9 1 Points, Lines, and Planes 196A - 197B 
22 9 2 Line Segments, Rays, and Angles 198A - 199B 
23 9 3 Measuring angles 200A - 201B 
24 9 4 Polygons 202A - 203A 
25 9 5 Triangles 204A - 205B 
26 9 6 Quadrilaterals 206A - 207B 
27 9 7 Make and Test Generalizations 208A - 209B 
      TOPIC TEST 9 20 Questions 




28 10 1 Regions and Sets 216A - 219B 
29 10 2 Fractions and Division 220A - 221B 
30 10 3 Estimating Fractional Amounts 222A - 223B 
31 10 4 Equivalent Fractions 224A - 227B 
32 10 5 Fractions in Simplest Form 228A - 229B 
33 10 6 Imp. Fractions and Mixed Numbers 230A - 233B 
34 10 7 Comparing Fractions 234A - 235B 
35 10 8 Ordering Fractions 236A - 237B 
36 10 9 Writing to Explain 238A - 241B 
      TOPIC TEST 10 20 Questions 
THIRD QUARTER 
TOPIC 11:   Adding & Subtracting Fractions Pages: 
1 11 1 Add & Sub. Fractions w/ Like Denominators 
250A - 
253B 
2 11 2 Add. Fractions w/ Unlike Denominators 254A - 255B 
3 11 3 Sub. Fractions w/ Unlike Denominators 256A - 257B 
4 11 4 Draw a Picture & Write an Equation 258A - 261B 
      TOPIC TEST 11 20 Questions 
TOPIC 12:   Understanding Decimals Page #'s 
5 12 1 Decimals Place Value 268A - 269B 
6 12 2 Comparing and Ordering Decimals 270A - 273B 
7 12 3 Fractions and Decimals 274A - 275B 
8 12 4 Fractions & Decimals on the Number Line 
276A - 
279B 
9 12 5 Mixed Numbers & Decimals on the # Line 
280A - 
281B 
10 12 6 Draw a Picture 282A - 283B 
      TOPIC TEST 12 (OPTIONAL) 20 Questions 
BENCHMARK #3 (Topics 9 - 12) SUMMATIVE 30 Questions 
TOPIC 13:   Operations with Decimals Page #'s 




12 13 2 Estimating Sums & Differences of Decimals 
294A - 
295B 
13 13 3 Modeling Addition & Subtraction of Decimals 
296A - 
299B 
14 13 4 Adding and Subtracting Decimals 300A - 303B 
15 13 5 Multiplying a Whole Number by a Decimal 
304A - 
305B 
16 13 6 Dividing a Decimal by a Whole Number 306A - 307B 
17 
13 
- 7 Try, Check, and Revise 
308A - 
309B 
      TOPIC TEST 13 20 Questions 
TOPIC 14:   Area and Perimeter Pages: 
18 14 1 Understanding Area 316A - 317B 
19 14 2 Area of Squares and Rectangles 318A - 319B 
20 14 3 Area of Irregular Shapes 320A - 323B 
21 14 4 Area of Parallelograms 324A - 325B 
22 14 5 Area of Triangles 326A - 327B 
23 14 6 Perimeter 328A - 331B 
24 14 7 Same Perimeter, Different Area 332A - 333B 
25 14 8 Same Area, Different Perimeter 334A - 335B 
26 14 9 Solve a Simpler Problem & Make a Table 
336A - 
339B 
      TOPIC TEST 14 20 Questions 
TOPIC 15:   Solids Pages: 
27 15 1 Solids 346A - 349B 
28 15 2 Views of Solids: Nets 350A - 351B 
29 15 3 Views of Solids: Perspective 352A - 353B 
30 15 4 Volume 354A - 355B 
31 15 5 Look for a Pattern 356A - 357B 
      TOPIC TEST 15 20 Questions 
TOPIC 16:   Measurement, Time, & Temperature Pages: 
32 16 1 Using Customary Units of Length 364A - 365B 





34 16 3 Units of Weight 368A - 369B 
35 16 4 Changing Customary Units 370A - 373B 
FOURTH QUARTER 
TOPIC 16:   Measurement, Time & Temperature Pages: 
1 16 5 Using Metric Units of Length 374A - 375B 
2 16 6 Metric Units of Capacity 376A - 377B 
3 16 7 Units of Mass 378A - 379B 
4 16 8 Changing Metric Units 380A - 383B 
5 16 9 Units of Time 384A - 385B 
6 16 10 Elapsed Time 386A - 389B 
7 16 11 Temperature 390A - 391B 
8 16 12 Work Backward 392A - 393B 
      TOPIC TEST 16 (OPTIONAL) 20 Questions 
BENCHMARK #4 (Topics 13 - 16) 39 Questions 
TOPIC 17:   Data & Graphs Pages: 
9 17 1 Data from Surveys 402A - 403B 
10 17 2 Interpreting Graphs 404A - 405B 
11 17 3 Line Plots 406A - 407B 
12 17 4 Ordered Pairs 408A - 409B 
13 17 5 Line Graphs 410A - 411B 
14 17 6 Mean 412A - 413B 
15 17 7 Median, Mode, and Range 414A - 415B 
16 17 8 Stem-and-Leaf Plots 416A - 417B 
17 17 9 Reading Circle Graphs 418A - 419B 
18 17 10 Make a Graph 420A - 423B 
      TOPIC TEST 17 20 Questions 




19 18 1 Equal or Not Equal 432A - 433B 
20 18 2 Solving Addition & Subtraction Equations 
434A - 
435B 
21 18 3 Solving Multip. & Division Equations 436A - 437B 
22 18 4 Understanding Inequalities 438A - 439B 
23 18 5 Work Backward 440A - 441B 
      TOPIC TEST 18 20 Questions 
TOPIC 19:   Transformations, Congruence, & Symmetry Pages: 
24 19 1 Translations 448A - 449B 
25 19 2 Reflections 450A - 451B 
26 19 3 Rotations 452A - 453B 
27 19 4 Congruent Figures 454A - 455B 
28 19 5 Line Symmetry 456A - 457B 
29 19 6 Rotational Symmetry 458A - 459B 
30 19 7 Draw a Picture 460A - 461B 
      TOPIC TEST 19 20 Questions 
TOPIC 20:   Probability Pages: 
31 20 1 Finding Combinations 468A - 469B 
32 20 2 Outcomes and Tree Diagrams 470A - 471B 
33 20 3 Writing Probability as a Fraction 472A - 475B 
34 20 4 Use Reasoning 476A - 477B 
      TOPIC TEST 20 (OPTIONAL) 20 Questions 
BENCHMARK #5 (Topics 17 - 20) 39 Questions 









5th	  Grade	  Math	  
	  
Stage	  1	  –	  Desired	  Results	  
Essential	  Objective	  #	  1	  NE	  MA	  K-­‐12.1	  Comprehensive	  Number	  Sense	  Standard	  
• Students	  will	  communicate	  number	  sense	  concepts	  using	  multiple	  representations	  to	  reason,	  solve	  
problems,	  and	  make	  connections	  within	  mathematics	  and	  across	  disciplines.	  
Understandings:	  
Students	  will	  understand	  that…	  
• A	  number	  system	  is	  used	  to	  represent	  
quantities	  
• Numbers	  can	  be	  manipulated	  to	  solve	  
problems	  
• Quantities	  can	  be	  represented	  in	  a	  variety	  of	  
forms	  
Know’s:	  
Students	  will	  know…	  
• Base	  ten	  place	  values	  of	  whole	  numbers	  and	  
decimals	  from	  millions	  to	  thousandths	  
• Greatest	  common	  factor	  
• Least	  common	  multiple	  
• Equivalency	  
• Factoring	  of	  whole	  numbers	  
• Commutative	  property	  of	  addition	  and	  
multiplication	  
• Associative	  property	  of	  addition	  and	  
multiplication	  
• Identity	  property	  of	  addition	  and	  
multiplication	  
• Zero	  property	  of	  multiplication	  
• Distributive	  property	  
• Basic	  whole	  number	  operations:	  addition,	  
subtraction,	  multiplication,	  division	  
• A	  fundamental	  knowledge	  of	  multiplication	  
and	  division	  
Essential	  Questions:	  
Students	  will	  consider	  the	  following…	  
• How	  do	  we	  use	  the	  base	  ten	  number	  system?	  
• How	  are	  numbers	  manipulated?	  




Students	  will	  be	  able	  to…	  
• Demonstrate	  multiple	  equivalent	  
representations	  for	  whole	  numbers	  and	  
decimals	  through	  the	  thousandths	  place	  
(e.g.,	  3.125	  is	  3	  +	  .1	  +	  .02	  +	  .005)	  [NE	  MA	  
5.1.1.a	  –	  DOK	  =	  2]	  
• Compare	  and	  order	  whole	  numbers,	  
decimals,	  and	  fractions	  through	  the	  
thousandths	  place	  [NE	  MA	  5.1.1.b	  –	  DOK	  =	  
1]	  
• Identify	  and	  name	  fractions	  in	  their	  
simplest	  form[NE	  MA	  5.1.1.c	  –	  DOK	  =	  1]	  	  
• Find	  common	  denominators	  for	  fractions	  
[NE	  MA	  5.1.1.c	  –	  DOK	  =	  1]	  
• Recognize	  and	  generate	  equivalent	  forms	  
of	  commonly	  used	  fractions,	  decimals,	  and	  
percents	  (one	  third,	  one	  fourth,	  one	  half,	  
two	  thirds,	  three	  fourths)	  [NE	  MA	  5.1.1.d	  –	  
DOK	  =	  2]	  
• Classify	  a	  number	  as	  prime	  or	  composite	  
[NE	  MA	  5.1.1.e	  –	  DOK	  =	  1]	  
• Identify	  factors	  and	  multiples	  of	  any	  whole	  
number	  [NE	  MA	  5.1.1.f	  –	  DOK	  =	  1]	  
• Round	  whole	  numbers	  and	  decimals	  to	  
any	  given	  place	  [NE	  MA	  5.1.1.g]	  
• Use	  words	  and	  symbols	  to	  explain	  the	  
identity,	  commutative,	  and	  associative,	  
properties	  of	  addition	  and	  multiplication	  
[NE	  MA	  5.1.2.b]	  
• Use	  words	  and	  symbols	  to	  explain	  the	  





(e.g.	  5(y+2)=5y	  +	  5	  x	  2)	  [NE	  MA	  5.1.2.c	  –	  
DOK	  =	  2]	  
• Add	  and	  subtract	  positive	  rational	  
numbers	  (e.g.,	  proper	  and	  improper	  
fractions,	  mixed	  numbers,	  fractions	  with	  
common	  and	  uncommon	  denominators,	  
decimals	  through	  the	  thousandths	  place)	  
[NE	  MA	  5.1.3.a	  –	  DOK	  =	  1]	  
• Select,	  apply,	  and	  explain	  the	  appropriate	  
method	  of	  computation	  when	  problem	  
solving	  (e.g.,	  models,	  mental	  computation,	  
paper-­‐pencil,	  technology)	  [NE	  MA	  5.1.3.b	  –	  
DOK	  =	  2]	  
• Multiply	  decimals	  [NE	  MA	  5.1.3.c	  –	  DOK	  =	  
1]	  
• Divide	  a	  decimals	  by	  a	  whole	  number	  [NE	  
MA	  5.1.3.d]	  
• Estimate	  sums	  and	  differences	  of	  positive	  
rational	  numbers	  [NE	  MA	  5.1.4.a]	  
Stage	  2	  –	  Assessment	  Evidence	  
• Summative	  Assessment	  
All	  Benchmark	  tests	  are	  found	  online	  at	  
Pearson	  Success	  Net	  Website	  under	  Content	  
Tab,	  Tests,	  Select	  Grade	  5	  Benchmark	  Test	  
(Test	  Type),	  Click	  Go,	  Right	  Click	  on	  the	  30	  and	  
you	  can	  assign	  the	  test	  to	  be	  completed	  online	  
or	  print	  it	  from	  there.	  
	  
Benchmark	  Test	  1	  –	  Topics	  1-­‐4	  
Benchmark	  Test	  2	  –	  Topics	  5-­‐8	  
Benchmark	  Test	  3	  –	  Topics	  9-­‐12	  
Benchmark	  Test	  4	  –	  Topics	  13-­‐16	  
Benchmark	  Test	  5	  –	  Topics	  17-­‐20	  
• Formative	  Assessments	  	  
All	  topic	  tests	  are	  found	  online	  at	  Pearson	  
Success	  Net	  Website	  under	  Content	  Tab,	  Tests,	  
Select	  Grade	  5,	  Topic	  Test	  (Test	  Type),	  Click	  Go.	  
Right	  click	  on	  the	  20	  and	  you	  can	  assign	  the	  test	  
to	  be	  complete	  online	  or	  print	  it	  from	  there.	  
	  
Topic	  1	  Test	  
Topic	  2	  Test	  
Topic	  3	  Test	  
Topic	  4	  Test	  (Optional)	  
Topic	  5	  Test	  
Topic	  6	  Test	  
Topic	  7	  Test	  
Topic	  8	  Test	  (Optional)	  
Topic	  9	  Test	  
Topic	  10	  Test	  
Topic	  11	  Test	  
Topic	  12	  Test	  (Optional)	  
Topic	  13	  Test	  
Topic	  14	  Test	  
Topic	  15	  Test	  
Topic	  16	  Test	  (Optional)	  
Topic	  17	  Test	  
Topic	  18	  Test	  
Topic	  19	  Test	  
Topic	  20	  Test	  (Optional)	  












Menu	  of	  Learning	  Activities:	  
Required	  Activities	  
Timed	  Tests	  –	  1	  per	  week	  
Daily	  Spiral	  Review	  (There	  is	  a	  Daily	  Spiral	  Review	  
in	  the	  Pearson	  materials.)	  
	  
	  
Suggested	  Typical	  Lesson	  Layout	  
Daily	  Spiral	  Review/Timed	  Test:	  	  5	  –	  10	  minutes	  
Interactive	  Learning	  (Computer	  Lesson)	  or	  
Lesson/Guided	  Practice	  Book:	  	  20	  –	  25	  minutes	  
Independent	  Practice/Problem	  
Solving/Enrichment/Quiz	  (Book	  or	  Online):	  	  20	  –	  
25	  minutes	  










Chapter	  tests	  –	  Utilize	  Topic	  Free	  Response/	  
Performance	  Assessments	  as	  class	  review	  
Cumulative	  Reviews	  
Interactive	  homework	  book	  


















Learning	  Activities	  (coded	  by	  WHERETO):	  
W=	  Know	  where	  the	  student	  is	  going	  (learning	  goals),	  why	  and	  what	  is	  required	  of	  them.	  
H=	  Be	  hooked-­‐engaged	  in	  the	  “Big	  Ideas”	  
E=	  Adequate	  opportunities	  to	  explore	  and	  experience	  “Big	  Ideas”	  and	  to	  equip	  students	  for	  performances.	  (eq)	  
R=	  Have	  multiple	  opportunities	  to	  rethink,	  rehearse,	  revise	  and	  refine	  work	  based	  upon	  teacher	  feedback.	  
E=	  Opportunity	  to	  evaluate	  student	  work	  and	  set	  goals.	  (ev)	  
T=	  Tailored	  and	  flexible	  to	  target	  interests	  and	  learning	  styles	  (differentiation).	  





6th	  Grade	  Math	  
	  
Stage	  1	  –	  Desired	  Results	  
Essential	  Objective	  #	  1	  NE	  MA	  K-­‐12.1	  Comprehensive	  Number	  Sense	  Standard	  
• Students	  will	  communicate	  number	  sense	  concepts	  using	  multiple	  representations	  to	  reason,	  solve	  
problems,	  and	  make	  connections	  within	  mathematics	  and	  across	  disciplines.	  
Understandings:	  
Students	  will	  understand	  that…	  
• A	  number	  system	  is	  used	  to	  represent	  
quantities	  
• Numbers	  can	  be	  manipulated	  to	  solve	  
problems	  




Students	  will	  know…	  
• A	  fundamental	  knowledge	  of	  multiplication	  
and	  division	  facts	  
• The	  characteristics	  of	  different	  sets	  of	  
numbers	  including	  natural,	  whole,	  integer	  
and	  rational	  
• The	  characteristics	  of	  fractions	  including	  
numerator,	  denominator,	  least	  common	  
multiple,	  greatest	  common	  factor,	  and	  the	  
process	  of	  simplifying	  a	  fraction	  
• The	  characteristics	  of	  place	  value	  and	  the	  
connection	  between	  decimals	  and	  percents.	  
• The	  characteristics	  of	  where	  integers	  fall	  on	  
a	  number	  line	  
• The	  concept	  of	  exponents	  
• Different	  methods	  of	  displaying	  addition	  
and	  subtraction	  of	  fractions	  and	  decimals.	  
• Vocabulary	  for	  arithmetic	  operations	  
• Different	  methods	  of	  estimation	  
Essential	  Questions:	  
Students	  will	  consider	  the	  following…	  
• How	  do	  we	  use	  the	  base	  ten	  number	  system?	  
• How	  are	  numbers	  manipulated?	  





Students	  will	  be	  able	  to…	  
• Show	  equivalence	  among	  common	  fractions,	  
decimals,	  and	  percents	  [NE	  MA	  6.1.1.a]	  
• Compare	  and	  order	  positive	  and	  negative	  
integers	  [NE	  MA	  6.1.1.b	  –	  DOK	  =	  1]	  	  
• Identify	  integers	  less	  than	  0	  on	  a	  #	  line[NE	  MA	  
6.1.1.c]	  	  	  
• Represent	  large	  #s	  using	  exponential	  notation	  
(1,000	  =	  10 3 )	  [NE	  MA	  6.1.1.d	  –	  DOK	  =	  1]	  	  
• Identify	  prime	  factorization	  of	  #s	  ( 32212 xx= )	  
or	  ( 322 x )[NE	  MA	  6.1.1.e	  –	  DOK	  =	  1]	  	  	  
• Classify	  #s	  as	  natural,	  whole,	  or	  integer	  [NE	  MA	  
6.1.1.f]	  	  
• Use	  drawings,	  words,	  and	  symbols	  to	  explain	  the	  
meaning	  of	  addition	  and	  subtraction	  of	  fractions	  
and	  decimals	  [NE	  MA	  6.1.2.a	  and	  b	  –	  DOK	  =	  2]	  	  
• Multiply	  and	  divide	  positive	  rational	  #s	  [NE	  MA	  
6.1.3.a	  –	  DOK	  =	  1]	  	  
• Select	  and	  apply	  the	  appropriate	  method	  of	  
computation	  when	  problem	  solving	  (models,	  
mental	  computation,	  paper-­‐pencil,	  technology,	  
divisibility	  rules)	  [NE	  MA	  6.1.3.b	  –	  DOK	  =	  2]	  	  
• Use	  appropriate	  estimation	  methods	  to	  check	  
the	  reasonableness	  of	  solutions	  for	  problems	  
involving	  positive	  rational	  #s	  [NE	  MA	  6.1.4.a	  –	  
DOK	  =	  2]	  	  
Stage	  2	  –	  Assessment	  Evidence	  
• Summative	  Assessment	  
#	  1:	  	  Comprehensive	  Summative	  Assessment	  
	  
	  
• Formative	  Assessments	  	  
#	  1:	  	  Comprehensive	  Formative	  Assessment	  #	  1	  
#	  2:	  	  Comprehensive	  Formative	  Assessment	  #	  2	  















Menu	  of	  Learning	  Activities:	  
The	  listed	  topics	  under	  the	  Pacing	  Guide	  need	  to	  
be	  taught,	  discussed,	  and	  assessed	  by	  the	  end	  of	  
the	  1st	  quarter.	  	  Order	  of	  topics	  is	  at	  teacher’s	  
discretion.	  	  The	  topics	  and	  lessons	  are	  




Daily	  Spiral	  Review	  –	  complete	  4	  out	  of	  5	  days	  of	  
a	  typical	  week.	  
• Suggestions	  (optional):	  
• Daily	  Spiral	  Review	  in	  back	  of	  each	  Topic	  
packet	  
• 3	  –	  5	  Practice	  Problems	  created	  by	  
teacher	  
• Daily	  Oral	  Math	  (if	  available)	  
	  
Timed	  Tests	  over	  Basic	  Facts	  –	  complete	  1	  out	  of	  
5	  days	  of	  a	  typical	  week.	  
• Suggestions	  (optional):	  
• Math	  Minute	  (if	  available)	  
• Rocket	  Math	  (if	  available)	  





























Topic	  1:	  	  Numeration	  –	  All	  Lessons	  [1-­‐7]	  
• Topic	  1	  Clear	  Pouch,	  which	  includes:	  
o Center	  Activities	  
o Daily	  Spiral	  Review	  
o Problem	  of	  the	  Day	  
o Re-­‐teaching	  and	  Practice	  Sheets	  
o Enrichment	  Activities	  
• Interactive	  Homework	  Workbook	  
• Teacher’s	  Program	  Overview	  (teacher	  reference)	  
pgs.	  T68	  –	  T71	  
• CD,	  which	  includes:	  
o Learning	  Animations	  
o Electronic	  Manipulatives	  
o Animated	  Glossary	  
o Practice	  Worksheets	  
o Topic	  Opener	  Videos	  
o Remediation	  and	  Enrichment	  Activities	  
o Math	  Games	  
o Teacher-­‐created	  Assessments	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  2:	  	  Variables,	  Expressions	  and	  Properties	  –	  All	  
Lessons	  [1-­‐8]	  
• Topic	  2	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  
• Teacher’s	  Program	  Overview	  (teacher	  reference)	  
pgs.	  T72	  –	  T75	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  3:	  	  Operations	  with	  Decimals	  –	  All	  Lessons	  [1-­‐
10]	  
• Topic	  3	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  
• Teacher’s	  Program	  Overview	  (teacher	  reference)	  
pg.	  T76	  –	  T79	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
1st	  quarter	  cont.	  
Learning	  Activities	  (coded	  by	  WHERETO):	  
W=	  Know	  where	  the	  student	  is	  going	  (learning	  goals),	  why	  and	  what	  is	  required	  of	  them.	  
H=	  Be	  hooked-­‐engaged	  in	  the	  “Big	  Ideas”	  
E=	  Adequate	  opportunities	  to	  explore	  and	  experience	  “Big	  Ideas”	  and	  to	  equip	  students	  for	  performances.	  (eq)	  
R=	  Have	  multiple	  opportunities	  to	  rethink,	  rehearse,	  revise	  and	  refine	  work	  based	  upon	  teacher	  feedback.	  
E=	  Opportunity	  to	  evaluate	  student	  work	  and	  set	  goals.	  (ev)	  
T=	  Tailored	  and	  flexible	  to	  target	  interests	  and	  learning	  styles	  (differentiation).	  


























































Topic	  5:	  	  Factors,	  Multiples,	  Divisibility,	  and	  Prime	  
Factorization	  –	  Lesson	  1	  and	  Lesson	  2	  
• Topic	  5	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  31	  and	  32	  
• Teacher’s	  Program	  Overview	  pg.	  T82	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  16:	  	  Converting	  Metric	  and	  Customary	  
Measures	  –	  Lesson	  1	  and	  Lesson	  2	  
• Topic	  16	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  107	  –	  108	  
• Teacher’s	  Program	  Overview	  pg.	  T122	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  18:	  	  Solid	  Figures	  and	  Volume	  –	  Lesson	  1	  and	  
Lesson	  3	  
• Topic	  18	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  119	  and	  
121	  
• Teacher’s	  Program	  Overview	  pgs.	  T130	  –	  T131	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  19:	  	  Reading/Making/Comparing	  Graphs	  and	  
Mean/Median/Mode/Range	  –	  Lesson	  1,	  Lesson	  3	  and	  
Lesson	  5	  
• Topic	  19	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  124,	  126,	  
and	  128	  







1st	  quarter	  cont.	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
o Topic	  19	  Lesson	  1:	  	  with	  this	  lesson,	  
introduce	  descriptions	  of	  line	  graphs	  
(“increasing,”	  “decreasing,”	  and	  “constant”).	  	  



























The	  listed	  topics	  under	  the	  Pacing	  Guide	  need	  to	  
be	  taught,	  discussed,	  and	  assessed	  by	  the	  end	  of	  
the	  2nd	  quarter.	  	  Order	  of	  topics	  is	  at	  teacher’s	  
discretion.	  	  The	  topics	  and	  lessons	  are	  




Daily	  Spiral	  Review	  –	  complete	  4	  out	  of	  5	  days	  of	  
a	  typical	  week.	  
• Suggestions	  (optional):	  
• Daily	  Spiral	  Review	  in	  back	  of	  each	  Topic	  
packet	  
• 3	  –	  5	  Practice	  Problems	  created	  by	  
teacher	  
• Daily	  Oral	  Math	  (if	  available)	  
	  
Timed	  Tests	  over	  Basic	  Facts	  –	  complete	  1	  out	  of	  
5	  days	  of	  a	  typical	  week.	  
• Suggestions	  (optional):	  
• Math	  Minute	  (if	  available)	  
• Rocket	  Math	  (if	  available)	  



















Topic	  20:	  	  Probability	  –	  Lesson	  3	  	  
• Topic	  20	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  137	  	  
• Teacher’s	  Program	  Overview	  pg.	  T139	  –	  T140	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Review	  Day	  –	  Prep	  for	  Formative	  Assessment	  #	  1	  
	  
Formative	  Assessment	  #	  1	  
	  
2nd	  Quarter	  
Periodically	  review	  [as	  needed]	  the	  following	  lessons	  
throughout	  the	  quarter:	  include	  Topic	  Pouches	  
(center	  activities,	  benchmarks,	  etc.),	  Interactive	  
Homework	  Workbooks,	  Teacher’s	  Program	  Overview,	  
CD	  (teacher-­‐created	  assessments,	  topic	  openers,	  
math	  games,	  etc.)	  and	  Problem	  Solving	  Folder	  with	  
Literature	  Activities.	  
Topics	  1-­‐3:	  All	  Lessons	  
Topic	  5:	  	  Lesson	  1	  and	  Lesson	  2	  
Topic	  16:	  	  Lesson	  1	  and	  Lesson	  2	  
Topic	  18:	  	  Lesson	  1	  and	  Lesson	  3	  
Topic	  19:	  	  Lesson	  1,	  Lesson	  3,	  and	  Lesson	  5	  (be	  sure	  to	  
review	  “increasing,”	  “decreasing,”	  and	  “constant”)	  
Topic	  20:	  	  Lesson	  3	  	  
	  
Topic	  10:	  Integers-­‐All	  Lessons	  [1-­‐10]	  
• Topic	  10	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  	  
• Teacher’s	  Program	  Overview	  	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  11:	  	  Properties	  of	  2D	  figures	  –	  All	  Lessons	  [1-­‐9]	  
• Topic	  11	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  72	  –	  80	  
• Teacher’s	  Program	  Overview	  pgs.	  T102	  –	  T105	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
	  
Topic	  6:	  	  Decimals,	  Fractions,	  and	  Mixed	  Numbers	  –	  
Lesson	  1	  through	  Lesson	  4	  
• Topic	  6	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  	  
• Teacher’s	  Program	  Overview	  	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  14:	  	  Fractions,	  Decimals,	  and	  Percents	  –	  Lesson	  
































The	  listed	  topics	  under	  the	  Pacing	  Guide	  need	  to	  
be	  taught,	  discussed,	  and	  assessed	  by	  the	  end	  of	  
the	  3rd	  quarter.	  	  Order	  of	  topics	  is	  at	  teacher’s	  
discretion.	  	  The	  topics	  and	  lessons	  are	  









Daily	  Spiral	  Review	  –	  complete	  4	  out	  of	  5	  days	  of	  
a	  typical	  week.	  
• Suggestions	  (optional):	  
• Daily	  Spiral	  Review	  in	  back	  of	  each	  Topic	  
packet.	  
• 3	  –	  5	  Practice	  Problems	  created	  by	  
teacher.	  




• Topic	  14	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  	  
• Teacher’s	  Program	  Overview	  	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  17:	  	  Perimeter	  and	  Area	  –	  Lesson	  1,	  Lesson	  2,	  
and	  Lesson	  3	  
• Topic	  17	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  113	  –	  114	  
• Teacher’s	  Program	  Overview	  pg.	  T126	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Review	  Day	  –	  Prep	  for	  Formative	  Assessment	  #	  2	  
	  
Formative	  Assessment	  #	  2	  
	  
3rd	  Quarter	  
Periodically	  review	  [as	  needed]	  the	  following	  lessons	  
throughout	  the	  quarter:	  include	  Topic	  Pouches	  
(center	  activities,	  benchmarks,	  etc.),	  Interactive	  
Homework	  Workbooks,	  Teacher’s	  Program	  Overview,	  
CD	  (teacher-­‐created	  assessments,	  topic	  openers,	  
math	  games,	  etc.)	  and	  Problem	  Solving	  Folder	  with	  
Literature	  Activities.	  
	  
Topics	  1-­‐3:	  All	  Lessons	  
Topic	  5:	  	  Lesson	  1	  and	  Lesson	  2	  
Topic	  6:	  Lessons	  1-­‐4	  
Topic	  10:	  All	  Lessons	  
Topic	  11:	  All	  Lessons	  
Topic	  14:	  Lessons	  1,	  2,	  and	  3	  
Topic	  16:	  	  Lesson	  1	  and	  Lesson	  2	  
Topic	  17:	  Lessons	  1,	  2,	  and	  3	  
Topic	  18:	  	  Lesson	  1	  and	  Lesson	  3	  
Topic	  19:	  	  Lesson	  1,	  Lesson	  3,	  and	  Lesson	  5	  (be	  sure	  to	  
review	  “increasing,”	  “decreasing,”	  and	  “constant”)	  
Topic	  20:	  	  Lesson	  3	  	  
	  
	  
Topic	  7:	  	  Adding	  and	  Subtracting	  Mixed	  Numbers	  –	  
Lesson	  5	  and	  Lesson	  6	  
• Topic	  7	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  47	  –	  48	  
• Teacher’s	  Program	  Overview	  pg.	  T90	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  12:	  	  Ratios,	  Rates,	  and	  Proportions	  –	  All	  Lessons	  
[1-­‐6]	  




Required	  Activities	  continued:	  
Timed	  Tests	  over	  Basic	  Facts	  –	  complete	  1	  out	  of	  
5	  days	  of	  a	  typical	  week.	  
• Suggestions	  (optional):	  
• Math	  Minute	  (if	  available)	  
• Rocket	  Math	  (if	  available)	  










































The	  listed	  topics	  under	  the	  Pacing	  Guide	  need	  to	  
be	  taught,	  discussed,	  and	  assessed	  by	  the	  end	  of	  
the	  4th	  quarter.	  	  Order	  of	  topics	  is	  at	  teacher’s	  
discretion.	  	  The	  topics	  and	  lessons	  are	  
• Interactive	  Homework	  Workbook	  pg.	  81	  –	  86	  
• Teacher’s	  Program	  Overview	  pgs.	  T106	  –	  T109	  
• CD	  
• Program	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  14:	  	  Finding	  Percent	  of	  a	  Number	  –	  Lesson	  5	  
and	  Lesson	  6	  
• Topic	  14	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pg.	  97	  
• Teacher’s	  Program	  Overview	  pg.	  T116	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
• Teacher’s	  Program	  Overview	  pg.	  T127	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  19:	  	  Writing	  Compare/Contrast	  Statements	  and	  
Making	  Circle	  Graphs	  –	  Lesson	  2	  and	  Lesson	  4	  
• Topic	  19	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  125	  –	  127	  
• Teacher’s	  Program	  Overview	  pg.	  T132	  –	  T133	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  20:	  	  Theoretical	  and	  Experimental	  Probability	  –	  
Lesson	  4	  and	  Lesson	  5	  
• Topic	  20	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  
• Teacher’s	  Program	  Overview	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Review	  Day	  –	  Prep	  for	  Formative	  Assessment	  #	  3	  
	  
Formative	  Assessment	  #	  3	  
	  
4th	  Quarter	  
Periodically	  review	  [as	  needed]	  the	  following	  lessons	  
throughout	  the	  quarter:	  include	  Topic	  Pouches	  
(center	  activities,	  benchmarks,	  etc.),	  Interactive	  
Homework	  Workbooks,	  Teacher’s	  Program	  Overview,	  
CD	  (teacher-­‐created	  assessments,	  topic	  openers,	  
math	  games,	  etc.)	  and	  Problem	  Solving	  Folder	  with	  
Literature	  Activities.	  
	  
Topics	  1-­‐3:	  All	  Lessons	  
Topic	  5:	  	  Lesson	  1	  and	  Lesson	  2	  
Topic	  6:	  Lessons	  1-­‐4	  
Topic	  7:	  Lessons	  5	  and	  6	  
Topic	  10:	  All	  Lessons	  
Topic	  11:	  All	  Lessons	  








Daily	  Spiral	  Review	  –	  complete	  4	  out	  of	  5	  days	  of	  
a	  typical	  week.	  
• Suggestions	  (optional):	  
• Daily	  Spiral	  Review	  in	  back	  of	  each	  Topic	  
packet	  
• 3	  –	  5	  Practice	  Problems	  created	  by	  
teacher	  
• Daily	  Oral	  Math	  (if	  available)	  
	  
Timed	  Tests	  over	  Basic	  Facts	  –	  complete	  1	  out	  of	  
5	  days	  of	  a	  typical	  week.	  
• Suggestions	  (optional):	  
• Math	  Minute	  (if	  available)	  
• Rocket	  Math	  (if	  available)	  




Topic	  14:	  Lessons	  1,	  2,	  3,	  5,	  and	  6	  
Topic	  16:	  	  Lesson	  1	  and	  Lesson	  2	  
Topic	  17:	  Lessons	  1,	  2,	  and	  3	  
Topic	  18:	  	  Lesson	  1	  and	  Lesson	  3	  
Topic	  19:	  	  Lessons	  1-­‐5	  (be	  sure	  to	  review	  “increasing,”	  
“decreasing,”	  and	  “constant”)	  
Topic	  20:	  	  Lessons	  3,	  4,	  and	  5	  
	  
Topic	  8:	  	  Multiplying	  Fractions	  and	  Mixed	  Numbers-­‐
All	  Lessons	  [1-­‐5]	  
• Topic	  8	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  50	  –	  54	  
• Teacher’s	  Program	  Overview	  pgs.	  T92	  –	  T93	  
• CD	  
• Problem	  Solving	  with	  Literature	  Activities	  
	  
4th	  quarter	  cont.	  
Topic	  9:	  	  Dividing	  Fractions	  and	  Mixed	  Numbers-­‐All	  
Lessons	  [1-­‐7]	  
• Topic	  9	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pgs.	  55	  –	  61	  
• Teacher’s	  Program	  Overview	  pgs.	  T94	  –	  T97	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Topic	  18:	  	  Surface	  Area	  –	  Lesson	  2	  
• Topic	  18	  Clear	  Pouch	  
• Interactive	  Homework	  Workbook	  pg.	  120	  
• Teacher’s	  Program	  Overview	  pg.	  T130	  
• CD	  
• Problem	  Solving	  Folder	  with	  Literature	  Activities	  
	  
Review	  Day	  –	  Prep	  for	  Summative	  Assessment	  Part	  #	  
1	  
	  
Summative	  Assessment	  Part	  #	  1	  
• Re-­‐teach/Remediate	  as	  needed	  
• Proficiency	  is	  required	  before	  taking	  Part	  #	  2	  
• Record	  results	  on	  “E.	  O.	  Breakdown	  Recording	  
Sheet”	  
	  
Calculator	  Practice/Review	  for	  Summative	  
Assessment	  Part	  #	  2	  –	  will	  be	  allowed	  to	  use	  
calculators	  on	  Summative	  Assessment	  #	  2	  only	  
	  
Summative	  Assessment	  Part	  #	  2	  
• Re-­‐teach/Remediate/Re-­‐test	  as	  needed	  
• Record	  results	  on	  “E.	  O.	  Breakdown	  Recording	  
Sheet”	  
• Make/Send	  copy	  of	  “E.	  O.	  Breakdown	  Recording	  





**When	  you	  have	  completed	  both	  parts	  of	  the	  
summative	  assessment,	  please	  move	  on	  to	  the	  
optional	  topics	  listed	  in	  the	  back	  of	  this	  binder.	  Topics	  
13	  and	  15	  are	  HIGHLY	  recommended	  to	  prepare	  






































7th	  Grade	  Introduction	  to	  Pre-­‐Algebra	  
	  
Stage	  1	  –	  Desired	  Results	  
Essential	  Objective	  #	  1	  NE	  MA	  K-­‐12.1	  Comprehensive	  Number	  Sense	  Standard	  
• Students	  will	  communicate	  number	  sense	  concepts	  using	  multiple	  representations	  to	  reason,	  solve	  
problems,	  and	  make	  connections	  within	  mathematics	  and	  across	  disciplines.	  
Understandings:	  
Students	  will	  understand	  that…	  
• A	  number	  system	  is	  used	  to	  represent	  
quantities.	  
• Numbers	  can	  be	  manipulated	  to	  solve	  
problems.	  
• Quantities	  can	  be	  represented	  in	  a	  variety	  of	  
forms.	  
Know’s:	  
Students	  will	  know…	  
• The	  characteristics	  of	  different	  sets	  of	  
numbers	  including	  natural,	  whole,	  integer,	  
and	  rational.	  
• The	  concept	  of	  least	  common	  multiple	  and	  
greatest	  common	  divisor.	  
• Vocabulary	  for	  arithmetic	  operations	  such	  
as	  sum,	  difference,	  product,	  quotient.	  
• Divisibility	  rules	  for	  2,	  3,	  4,	  5,	  6,	  9,	  and	  10.	  
• If	  an	  answer	  is	  reasonable	  or	  not.	  
• The	  definition	  of	  compatible	  numbers	  (49	  +	  
106	  or	  50	  +	  100).	  
• Different	  methods	  of	  estimation.	  
• The	  definition	  of	  scientific	  notation	  and	  the	  
method	  for	  writing	  numbers	  in	  that	  form.	  
• The	  application	  of	  percent	  of	  increase	  and	  
percent	  of	  decrease	  (including,	  but	  not	  
limited	  to,	  sales	  tax,	  discount,	  simple	  
interest).	  
• The	  correct	  terminology	  of	  fraction	  is	  ratio.	  
• Positive	  exponents.	  
Essential	  Questions:	  
Students	  will	  consider	  the	  following…	  
• How	  do	  we	  use	  the	  base	  ten	  number	  system?	  
• How	  are	  numbers	  manipulated?	  





Students	  will	  be	  able	  to…	  
• Show	  equivalence	  among	  fractions,	  decimals,	  
and	  percents.	  [NE	  MA	  7.1.1.a	  –	  DOK	  =	  2]	  	  
• Compare	  and	  order	  rational	  numbers	  e.g.	  
fractions,	  decimals,	  and	  percents).	  [NE	  MA	  
7.1.1.b	  –	  DOK	  =	  2]	  	  
• Represent	  large	  numbers	  using	  scientific	  
notation.	  [NE	  MA	  7.1.1.c	  –	  DOK	  =	  1]	  	  
• Classify	  numbers	  as	  natural,	  whole,	  integer,	  or	  
rational.	  [NE	  MA	  7.1.1.d]	  	  
• Find	  least	  common	  multiple	  and	  greatest	  
common	  divisor	  given	  two	  numbers.	  [NE	  MA	  
7.1.1.e]	  
• Use	  drawings,	  words,	  and	  symbols	  to	  explain	  the	  
meaning	  of	  multiplication	  and	  division	  of	  
fractions	  and	  decimals.	  [NE	  MA	  7.1.2.a]	  
• Use	  drawings,	  words,	  and	  symbols	  to	  explain	  the	  
addition	  and	  subtraction	  of	  integers.	  [NE	  MA	  
7.1.1.c]	  	  	  
• Compute	  accurately	  with	  integers.	  [NE	  MA	  
7.1.3.c	  –	  DOK	  =	  1]	  	  
• Select,	  apply,	  and	  explain	  the	  method	  of	  
computation	  when	  problem-­‐solving	  using	  
integers	  and	  positive	  rational	  numbers.	  [NE	  MA	  
7.1.3.b	  –	  DOK	  =	  2]	  	  
• Solve	  problems	  involving	  percent	  of	  numbers	  
(percent	  of,	  percent	  increase,	  and	  percent	  
decrease).	  [NE	  MA	  7.1.3.c	  –	  DOK	  =	  2]	  	  
• Use	  estimation	  methods	  to	  check	  the	  
reasonableness	  of	  solutions.	  [NE	  MA	  7.1.4.a	  –	  





Stage	  2	  –	  Assessment	  Evidence	  
Summative	  Assessments	  	  
• 7th	  Grade	  Introduction	  to	  Pre-­‐Algebra	  
Summative	  Assessment	  #1	  
• 7th	  Grade	  Introduction	  to	  Pre-­‐Algebra	  
Summative	  Assessment	  #2	  
• 7th	  Grade	  Introduction	  to	  Pre-­‐Algebra	  
Summative	  Assessment	  #3	  
	  
Formative	  Assessments	  	  
• Unit	  1	  Formative	  1	  
• Unit	  1	  Formative	  2	  
• Unit	  2	  Formative	  3	  
• Unit	  2	  Formative	  4	  
• Unit	  3	  Formative	  4	  
	  

























-­‐ Classify numbers as natural, 
whole, integer, or rational (EO 
#1) 
-­‐ Compare and order rational 
numbers (EO #1) 
-­‐ Formative Assessment 1 
-­‐  Show equivalence among 
fractions, decimals, and percents 
(EO #1) 
-­‐ Formative Assessment 2 
-­‐ Use estimation methods to check 
the reasonableness of solutions 
(EO #1) 
-­‐ Compare and contrast theoretical 
and experimental probabilities 
(EO #4) 
-­‐ Find the probability of 
independent compound events 
(EO #4) 
-­‐ Formative Assessment 3 
-­‐ Unit 1 Review 
-­‐ Summative Assessment  
	  
Unit	  2	  
-­‐ Use drawing, words, and 
Learning	  Activities	  (coded	  by	  WHERETO):	  
W=	  Know	  where	  the	  student	  is	  going	  (learning	  goals),	  why	  and	  what	  is	  required	  of	  them.	  
H=	  Be	  hooked-­‐engaged	  in	  the	  “Big	  Ideas”	  
E=	  Adequate	  opportunities	  to	  explore	  and	  experience	  “Big	  Ideas”	  and	  to	  equip	  students	  for	  performances.	  (eq)	  
R=	  Have	  multiple	  opportunities	  to	  rethink,	  rehearse,	  revise	  and	  refine	  work	  based	  upon	  teacher	  feedback.	  
E=	  Opportunity	  to	  evaluate	  student	  work	  and	  set	  goals.	  (ev)	  
T=	  Tailored	  and	  flexible	  to	  target	  interests	  and	  learning	  styles	  (differentiation).	  





symbols to explain addition and 
subtraction of integers (EO #1) 
-­‐ Compute integers accurately 
(EO#1) 
-­‐ Formative Assessment 1 
-­‐ Represent large numbers using 
scientific notation (EO #1) 
-­‐ Identify the quadrant of a given 
point in the coordinate plane (EO 
#2) 
-­‐ Plot the location of an ordered 
pair in the coordinate plane (EO 
#2) 
-­‐ Find the distance between points 
along horizontal and vertical 
lines of a coordinate plane (EO 
#2) 
-­‐ Formative Assessment 2 
-­‐ Find least common multiple and 
greatest common divisor given 
two numbers (EO #1) 
-­‐ Formative Assessment 3 
-­‐ Use drawing, words, and 
symbols to explain the meaning 
of multiplication and division of 
fractions and decimals (EO #1) 
-­‐ Select, apply, and explain the 
method of computation when 
problem solving using integers 
and positive rational numbers 
(EO #1) 
-­‐ Formative Assessment 4 
-­‐ Unit 2 Review 
-­‐ Summative Assessment  








expressions from words, tables, 
and graphs (EO #3) 
-­‐ Recognize and generate 
equivalent forms of simple 
algebraic expressions (EO #3) 
-­‐ Formative Assessment 1 
-­‐ Given the value of the variables, 
evaluate algebraic expressions 
with respect to order of 
operations (EO #3) 
-­‐ Model contextualized problems 
using various representations 
(EO #3) 
-­‐ Represent a variety of 
quantitative relationships using 
algebraic expressions and one-
step equations (EO #3) 
-­‐ Formative Assessment 2 
-­‐ Explain additive inverse of 
addition (EO #3) 
-­‐ Solve 2-step equations involving 
integers and positive, rational 
numbers (EO#3) 
-­‐ Use symbolic representations of 
the distributive property (EO #3) 
-­‐ Identify and explain the 
properties used in solving 2-step 
equations (EO #3) 
-­‐ Formative Assessment 3 
-­‐ Solve problems involving percent 
of numbers (EO#1) 
-­‐ Use a variable to describe a 
situation with an inequality (EO 
#3) 
-­‐ Solve one-step inequalities 
involving positive rational 
numbers (EO #3) 
-­‐ Formative Assessment 4 




-­‐ Summative Assessment  












































Gr3 Number System DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.1.1  Students will represent and show 
relationships among positive rational numbers 
within the base-ten number system.
MA 3.1.1.a  Read and write numbers to one-hundred 
thousand.
MA 3.1.1.b  Count by multiples of 5 to 200
MA 3.1.1.c  Count by multiples of 10 to 400
MA 3.1.1.d  Count by multiples of 100 to 1000
MA 3.1.1.e  Demonstrate multiple equivalent 
representations for numbers up to 10,000
1 3-5 0 0 3-5
MA 3.1.1.f  Demonstrate multiple equivalent 
representations for decimals numbers through the tenths 
place.
MA 3.1.1.g  Compare and order whole numbers through 
the thousands
1 4-6 0 0 4-6
MA 3.1.1.h  Find parts of whole and parts of a set for 
1/2, 1/3, or 1/4 
2 0-1 3-5 0 3-6
MA 3.1.1.i  Round a given number to tens, hundreds, or 
thousands
1 1-3 0 0 1-3
Gr3 Operations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.1.2  Students  demonstrate the meaning of 
multiplication  with whole numbers.
MA 3.1.2.a  Represent multiplication as repeated 
addition using objects, drawings, words, and symbols 
2 0-1 1-2 0 1-3
MA 3.1.2.b  Use objects, drawings, words, and symbols to 
explain the relationship between multiplication and 
division
MA.3.1.2.c  Use drawings, words and symbols to explain 
the meaning of the factors and product in a multiplication 
sentence
MA.3.1.2.d  Use drawings, words, and symbols to 
explain the meaning of multiplication using an array
2 0-1 1-2 0 1-3
Gr3 Computation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.1.3  Students will compute fluently and 
accurately using appropriate strategies and tools.
Assessed at the local level
Assessed at the local level
Assessed at the local level
Nebraska State Accountability - Mathematics (NeSA-M)                                                       
Table of Specifications
Grade 3
Assessed at the local level
Assessed at the local level
NUMBER SENSE
Assessed at the local level







MA 3.1.3.a  Compute whole number multiplication facts 0-
10 fluently
MA 3.1.3.b  Add and subtract through four-digit whole 
numbers with regrouping
MA 3.1.3.c  Select and apply the appropriate methods of 
computation when problem solving with four-digit whole 
numbers through the thousands
Gr3 Estimation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.1.4  Students will estimate and check 
reasonableness of answers using appropriate 
strategies and tools.
MA 3.1.4.a  Estimate the two-digit product of whole 
number multiplication and check the reasonableness
Gr3 Characteristics DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.2.1  Students will identify characteristics and 
describe properties of two-dimensional shapes and 
three-dimensional objects.
MA 3.2.1.a  Identify the number of sides, angles, and 
vertices of two-dimensional shapes
1 2-4 0 0 2-4
MA 3.2.1.b  Identify congruent two-dimensional figures 
given multiple two-dimensional shapes
1 1-2 0 0 1-2
MA 3.2.1.c  Identify lines, line segments, rays, and angles
MA 3.2.1.d  Describe attributes of solid shapes
Gr3 Coordinate Geometry DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.2.2  Students will identify distances on a 
number line.
MA 3.2.2.a  Draw a number line and plot points
MA 3.2.2.b  Determine the distance between two whole 
number points on a number line
1 1-3 0 0 1-3
Gr3 Transformations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.2.3  Students will draw all lines of symmetry.
MA 3.2.3.a  Draw all possible lines of symmetry in two-
dimensional shapes
Gr3 Spatial Modeling DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.2.4  Students will create two-dimensional 
shapes and three-dimensional objects.
MA 3.2.4.a  Sketch and label lines, rays, line segments, 
and angles
Assessed at the local level
Assessed at the local level
GEOMETRIC/MEASUREMENT CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level







MA 3.2.4.b  Build three-dimensional objects
Gr3 Measurement DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.2.5  Students will apply appropriate 
procedures and tools to determine measurements 
using customary and metric units.
3.2.5.a  Select and use appropriate tools to measure 
perimeter of simple two-dimensional shapes
MA 3.2.5.b  Count mixed coins and bills greater than 
$1.00
MA 3.2.5.c  Identify time of day
MA 3.2.5.d  State multiple ways for the same time using 
15 minute intervals
MA 3.2.5.e  Identify the appropriate customary unit for 
measuring length, weight, and capacity/volume
1 2-4 0 0 2-4
MA 3.2.5.f  Measure length to the nearest 1/2 inch and 
centimeter
MA 3.2.5.g  Compare and order objects according to 
length using centimeters and meters
1 1-3 0 0 1-3
Gr3 Relationships DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.3.1  Students will represent relationships.
MA 3.3.1.a  Identify, describe, and extend numeric and 
non-numeric patterns
1 1-3 0 0 1-3
MA 3.3.1.b  Identify patterns using words, tables, and 
graphs
Gr3 Modeling in Context DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.3.2  Students will create and use models to 
represent mathematical situations.
MA 3.3.2.a  Model situations that involve the addition 
and subtraction of whole numbers using objects, number 
lines, and symbols
3 0 1-2 1-2 2-4
MA 3.3.2.b  Describe and model quantitative change 
involving subtraction
Gr3 Procedures DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.3.3  Students will identify and apply 
properties of whole numbers to solve equations 
involving addition and subtraction.
MA 3.3.3.a  Use symbolic representation of the identity 
property of addition
MA 3.3.3.b  Solve simple one-step whole number 
equations involving addition and subtraction
1 2-4 0 0 2-4
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
ALGEBRAIC CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level







MA 3.3.3.c  Explain the procedure(s) used in solving 
simple one-step whole number equations involving 
addition and subtraction
Gr3 Display and Analysis DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.4.1  Students will organize, display, compare, 
and interpret data.
MA 3.4.1.a  Represent data using horizontal and vertical 
bar graphs
2 0-1 1-2 0 1-3
MA 3.4.1.b  Use comparative language to describe the 
data
MA 3.4.1.c  Interpret data using horizontal and vertical 
bar graphs
2 0-1 1-2 0 1-3
Gr3 Predictions and Inferences DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.4.2  Mastery not expected at this level
Gr3 Probability DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 3.4.3  Students will find and describe 
experimental probability.
MA 3.4.3.a  Perform simple experiments and describe 
outcomes as possible, impossible, or certain
Assessed at the local level
Assessed at the local level









Gr4 Number System DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.1.1  Students will represent and show 
relationships among positive rational numbers 
within the base-ten number system.
MA 4.1.1.a  Read and write numbers through the millions
MA 4.1.1.b  Demonstrate multiple equivalent 
representations for decimal numbers through the 
hundredths place
2 0-1 2-3 0 2-4
MA 4.1.1.c  Compare and order whole numbers and 
decimals through the hundredths place
1 2-4 0 0 2-4
MA 4.1.1.d  Classify a number as even or odd
MA 4.1.1.e  Represent a fraction as parts of a whole, 
and/or parts of a set
2 0-1 1-2 0 1-3
MA 4.1.1.f  Use visual models to find equivalent fractions 1 1-3 0 0 1-3
MA 4.1.1.g  Determine the size of a fraction relative to 
one half using equivalent forms
MA 4.1.1.h  Locate fractions on a number line 1 1-3 0 0 1-3
MA 4.1.1.i  Round a whole number to millions
Gr4 Operations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.1.2  Students will demonstrate the meaning 
of division with whole numbers.
MA 4.1.2.a  Use drawings, words, and symbols to 
explain the meaning of division
2 0-1 1-2 0 1-3
Gr4 Computation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
4.1.3  Students will compute fluently and 
accurately using appropriate strategies and tools.
MA 4.1.3.a  Compute whole number division facts 0-10 
fluently
MA 4.1.3.b  Add and subtract decimals to the hundredth 
place
1 1-2 0 0 1-2
MA 4.1.3.c  Multiply two-digit whole numbers 1 1-3 0 0 1-3
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level











MA 4.1.3.d  Divide a three-digit number by a one digit 
divisor with and without a remainder
MA 4.1.3.e  Mentally compute multiplication and 
division involving powers of 10
1 1-3 0 0 1-3
MA 4.1.3.f  Select and apply the appropriate method of 
computation when problem solving
2 0-1 3-4 0 3-5
Gr4 Estimation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
4.1.4  Students will estimate and check 
reasonableness of answers using appropriate 
strategies and tools.
MA 4.1.4.a  Estimate the three-digit product and the two-
digit quotient of whole number multiplication and division 
and check the reasonableness
Gr4 Characteristics DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.2.1  Students will classify two-dimensional 
shapes and three-dimensional objects.
MA 4.2.1.a  Identify two- and three- dimensional shapes 
according to their sides and angle properties
2 0-1 2-3 0 2-4
MA 4.2.1.b  Classify an angle as acute, obtuse, and right 2 0-1 1-2 0 1-3
MA 4.2.1.c  Identify parallel, perpendicular, and 
intersecting lines
1 1-2 0 0 1-2
MA 4.2.1.d  Identify the property of congruency when 
dealing with plane geometric shapes
Gr4 Coordinate Geometry DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.2.2  Students will describe locations using 
coordinate geometry.
MA 4.2.2.a  Identify the ordered pair of a plotted point 
in first quadrant by its location
1 1-2 0 0 1-2
Gr4 Transformations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.2.3  Students will identify simple 
transformations.
MA 4.2.3.a  Given two congruent geometric shapes, 
identify the transformation applied to an original shape to 
create a transformed shape
Gr4 Spatial Modeling DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.2.4  Students will use geometric models to 
solve problems.
Assessed at the local level
Assessed at the local level
Assessed at the local level
GEOMETRIC/MEASUREMENT CONCEPTS






MA 4.2.4.a  Given a geometric model, use it to solve a 
problem
Gr4 Measurement DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.2.5  Students will apply appropriate 
procedures and tools to estimate and determine 
measurement using customary units and metric 
units.
MA 4.2.5.a  Select and use appropriate tools to measure 
perimeter of polygons
MA 4.2.5.b  Identify time to the minute on an analog 
clock
2 0-1 1-2 0 1-3
MA 4.2.5.c  Solve problems involving elapsed time 2 0-1 1-2 0 1-3
MA 4.2.5.d  Identify the appropriate metric unit for 
measuring length, weight, and capacity/volume
1 2-4 0 0 2-4
MA 4.2.5.e  Estimate and measure length using 
customary and metric units
MA 4.2.5.f  Measure weight and temperature using 
customary units
MA 4.2.5.g  Compute simple unit conversions for length 
within a system of measurement
2 0-1 1-2 0 1-3
Gr4 Relationships DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.3.1  Students will represent and analyze 
relationships.
MA 4.3.1.a  Describe, extend, and apply rules about 
numeric patterns
MA 4.3.1.b  Represent and analyze a variety of patterns 
using words, tables, and graphs
MA 4.3.1.c  Use ≤  and  ≥ symbols to compare quantities 2 0-1 1-2 0 1-3
MA 4.3.1.d  Select appropriate operational and 
relational symbols to make a number sentence true
2 0-1 1-2 0 1-3
Gr4 Modeling in Context DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.3.2  Students will create and use models to 
represent mathematical situations.
MA 4.3.2.a  Model situations that involve the 
multiplication of whole numbers using number lines and 
symbols
MA 4.3.2.b  Describe and model quantitative change 
involving quantitative change involving multiplication
Gr4 Procedures DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
Assessed at the local level
Assessed at the local level
Assessed at the local level
ALGEBRAIC CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level






MA 4.3.3  Students will identify and apply 
properties of whole numbers to solve equations 
involving multiplication and division.
MA 4.3.3.a  Represent the idea of a variable as an 
unknown quantity using a letter or a symbol
MA 4.3.3.b  Use symbolic representation of the identity 
property of multiplication
MA 4.3.3.c  Use symbolic representations of the 
commutative property of multiplication
1 1-3 0 0 1-3
MA 4.3.3.d  Solve simple one-step whole number 
equations
1 2-4 0 0 2-4
MA 4.3.3.e  Explain the procedures(s) used in solving 
simple one-step whole number equations
Gr4 Display and Analysis DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.4.1  Students will organize, display, compare, 
and interpret data.
MA 4.4.1.a  Represent data using bar dot/line plots
MA 4.4.1.b  Compare different representations of the 
same data
2 0-1 1-2 0 1-3
MA 4.4.1.c  Interpret data and draw conclusions using 
dot/line plots
2 0-1 1-2 0 1-3
MA 4.4.1.d  Find the mode and range for a set of whole 
numbers
MA 4.4.1.e  Find the whole number mean for a set of 
whole numbers
Gr4 Predictions and Inferences DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.4.2  Students will construct predictions based 
on data.
MA 4.4.2.a  Make predictions based on data to answer 
questions from tables and bar graphs
2 0-1 1-2 0 1-3
Gr4 Probability DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 4.4.3  Students will find, describe, and compare 
experimental probabilities.
MA 4.4.3.a  Perform simple experiments and compare the 
degree of likelihood
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level







Gr5 Number System DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.1.1  Students will represent and show 
relationships among positive rational numbers.
MA 5.1.1.a  Demonstrate multiple equivalent 
representations for whole numbers and decimals 
through the thousandths place
2 0-1 2-3 0 2-4
MA 5.1.1.b  Compare and order whole numbers, 
fractions, and decimals through the thousandths place
1 2-4 0 0 2-4
MA 5.1.1.c  Identify and name fractions in their simplest 
form and find common denominators for fractions
1 2-4 0 0 2-4
MA 5.1.1.d  Recognize and generate equivalent forms of 
commonly used fractions, decimals, and percents
2 0-1 2-3 0 2-4
MA 5.1.1.e  Classify a number as prime or composite 1 1-2 0 0 1-2
MA 5.1.1.f  Identify factors and multiples of any whole 
number
1 1-2 0 0 1-2
MA 5.1.1.g  Round whole numbers and decimals to any 
given place
Gr5 Operations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.1.2  Students will demonstrate the meaning 
of arithmetic operations with whole numbers.
MA 5.1.2.a  Use words and symbols to explain the 
meaning of the identity properties for addition and 
multiplication
MA 5.1.2.b  Use words and symbols to explain the 
meaning of the commutative and associative properties 
of addition and multiplication
MA 5.1.2.c  Use words and symbols to explain the 
distributive property of multiplication over addition
2 0-1 1-2 0 1-3
Gr5 Computation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.1.3  Students will compute fluently and 
accurately using appropriate strategies and tools.
MA 5.1.3.a  Add and subtract positive rational numbers 1 2-4 0 0 2-4
MA 5.1.3.b  Select, apply, and explain the appropriate 
method of computation when problem solving
2 0-1 3-4 0 3-5
Assessed at the local level




Assessed at the local level






MA 5.1.3.c  Multiply decimals 1 1-3 0 0 1-3
MA 5.1.3.d  Divide a decimal by a whole number 1 1-3 0 0 1-3
Gr5 Estimation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.1.4  Students will estimate and check 
reasonableness of answers using appropriate 
strategies and tools.
MA 5.1.4.a  Estimate the sums and differences of 
positive rational numbers to check the reasonableness of 
such results
2 0-1 1-2 0 1-3
Gr5 Characteristics DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.2.1  Students will describe relationships 
among two-dimensional shapes and three-
dimensional objects.
MA 5.2.1.a  Identify the number of edges, faces, and 
vertices of triangular and rectangular prisms
1 1-3 0 0 1-3
MA 5.2.1.b  Justify congruence of two-dimensional shapes
MA 5.2.1.c  Justify the classification of two-dimensional 
shapes
MA 5.2.1.d  Identify degrees on a circle 1 1-2 0 0 1-2
Gr5 Coordinate Geometry DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
5.2.2  Students will identify locations using 
coordinate geometry.
MA 5.2.2.a  Plot the location of an ordered pair in the 
first quadrant
1 1-2 0 0 1-2
Gr5 Transformations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.2.3  Students will identify simple 
transformations.
MA 5.2.3.a  Perform one-step transformations on two-
dimensional shapes
Gr5 Spatial Modeling DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
5.2.4  Students will create and use geometric 
models to solve problems.
MA 5.2.4.a  Build or sketch a geometric model to solve a 
problem
MA 5.2.4.b  Sketch congruent shapes
MA 5.2.4.c  Build rectangular prisms using cubes




Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level






MA 5.2.5  Students will apply appropriate 
procedures, tools, and formulas to determine 
measurements using customary units and metric 
units.
MA 5.2.5.a  Select and use appropriate tools to measure 
perimeter and angles
MA 5.2.5.b  Identify correct unit (customary or metric) to 
the measurement situation
2 0-1 1-2 0 1-3
MA 5.2.5.c  Estimate and measure length with customary 
units to the nearest 1/4 inch
MA 5.2.5.d  Measure capacity/volume with customary 
units
MA 5.2.5.e  Measure weight (mass) and temperature 
using metric units
MA 5.2.5.f  Determine the area of rectangles and 
squares
2 0-1 1-2 0 1-3
Gr5 Relationships DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.3.1  Students will represent, analyze, and 
generalize relationships.
MA 5.3.1.a  Describe, extend, apply rules, and make 
generalizations about numeric and geometric patterns
MA 5.3.1.b  Create and analyze numeric patterns using 
words, tables, and graphs
MA 5.3.1.c  Communicate relationships using expressions 
and equations
Gr5 Modeling in Context DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.3.2  Students will create, use, and compare 
models representing mathematical situations.
MA 5.3.2.a  Model situations that involve the addition, 
subtraction, and multiplication of positive rational 
numbers using words, graphs, and tables
2 0-1 1-2 0 1-3
MA 5.3.2.b  Represent a variety of quantitative 
relationships using tables and graphs
MA 5.3.2.c  Compare different models to represent 
mathematical situations
Gr5 Procedures DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.3.3  Students will apply properties of simple 
positive rational numbers to solve one-step 
equations.
MA 5.3.3.a  Explain the addition property of equality
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
ALGEBRAIC CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level






MA 5.3.3.b  Use symbolic representations of the 
associative property
2 0 1-2 0 1-2
MA 5.3.3.c  Evaluate numerical expressions by using 
parentheses with respect to order of operations
1 2-4 0 0 2-4
MA 5.3.3.d  Evaluate simple algebraic expressions 
involving addition and subtraction
2 0 1-2 0 1-2
MA  5.3.3.e  Solve one-step addition and subtraction 
equations involving common positive rational numbers
1 1-2 0 0 1-2
MA 5.3.3.f  Identify and explain the properties of equality 
used in solving one-step equations involving common 
positive rational numbers
Gr5 Display and Analysis DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.4.1  Students will organize, display, compare, 
and interpret data.
MA 5.4.1.a  Represent data using line plots 2 0 1-2 0 1-2
MA 5.4.1.b  Represent the same set of data in different 
formats
2 0-1 1-2 0 1-3
MA 5.4.1.c  Draw conclusions based on a set of data 3 0 0-1 1-2 1-3
MA 5.4.1.d  Find the mean, median, mode, and range for 
a set of whole numbers
MA 5.4.1.e  Generate questions and answers from data 
sets and their graphical representations
Gr5 Predictions and Inferences DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.4.2  Students will construct predictions based 
on data.
MA 5.4.2.a  Make predictions based on data to answer 
questions from tables, bar graphs, and line graphs
Gr5 Probability DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.4.3  Students will determine theoretical 
probabilities.
MA 5.4.3.a  Perform and record results of probability 
experiments
MA 5.4.3.b  Generate a list of possible outcomes for a 
simple event
1 1-3 0 0 1-3
MA 5.4.3.c  Explain the likelihood of an event that can be 
represented by a number from 0 to 1
1 1-3 0 0 1-3
Assessed at the local level
Assessed at the local level
Assessed at the local level
DATA ANALYSIS/PROBABILITY CONCEPTS
Assessed at the local level






Gr6 Number System DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.1.1  Students will represent and show 
relationships among positive rational numbers and 
integers.
MA 6.1.1.a  Show equivalence among common fractions 
and non-repeating decimals and percents
MA 6.1.1.b  Compare and order positive and negative 
integers
1 1-3 0 0 1-3
MA 6.1.1.c  Identify integers less than 0 on a number line
MA 6.1.1.d  Represent large numbers using exponential 
notation
1 1-2 0 0 1-2
MA 6.1.1.e  Identify the prime factorization of numbers 1 1-3 0 0 1-3
MA 6.1.1.f  Classify numbers as natural, whole, or integer
Gr6 Operations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.1.2  Students will demonstrate the meaning 
of arithmetic operations with positive fractions and 
decimals.
MA 6.1.2.a  Use drawings, words, and symbols to 
explain the meaning of addition and subtraction of 
fractions
2 0-1 1-3 0 1-4
MA 6.1.2.b  Use drawings, words and symbols to explain 
the meaning of addition and subtraction of decimals
2 0-1 1-3 0 1-4
Gr6 Computation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.1.3  Students will compute fluently and 
accurately using appropriate strategies and tools.
MA 6.1.3.a  Multiply and divide positive rational 
numbers
1 1-3 0 0 1-3
MA 6.1.3.b  Select and apply the appropriate method of 
computation when problem solving
2 0-1 2-3 0 2-4
Gr6 Estimation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total




Assessed at the local level
Assessed at the local level






MA 6.1.4  Students will estimate and check 
reasonableness of answers using appropriate 
strategies and tools.
MA 6.1.4.a  Use appropriate estimation methods to 
check the reasonableness of solutions for problems 
involving positive rational numbers
2 0-1 1-2 0 1-3
Gr6 Characteristics DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.1  Students will compare and contrast 
properties among two-dimensional shapes and 
three-dimensional objects.
MA 6.2.1.a  Justify the classification of three-dimensional 
objects
Gr6 Coordinate Geometry DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.2  Students will label points using 
coordinate geometry.
MA 6.2.2.a  Identify the ordered pair of a plotted point 
in the coordinate plane
1 1-3 0 0 1-3
Gr6 Transformations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.3  Students will use and describe results of 
transformations on geometric shapes.
MA 6.2.3.a  Perform and describe positions and 
orientation of shapes under single transformations not on 
a coordinate plane
Gr6 Spatial Modeling DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.4  Students will use visualization of 
geometric models to solve problems.
MA 6.2.4.a  Identify two-dimensional drawings of three-
dimensional objects
2 1-2 1-2 0 2-4
Gr6 Measurement DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.5  Students will apply appropriate 
procedures, tools, and formulas to determine 
measurements.
MA  6.2.5.a  Estimate and measure length with customary 
and metric units to the nearest 1/16 inch and mm
MA 6.2.5.b  Measure volume/capacity using the  metric 
system
MA 6.2.5.c  Convert length, weight, and liquid capacity 
from one unit to another within the same system
MA 6.2.5.d  Determine the perimeter of polygons 2 1-2 1-2 0 2-4
Assessed at the local level
GEOMETRIC/MEASUREMENT CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level






MA 5.2.5  Students will apply appropriate 
procedures, tools, and formulas to determine 
measurements using customary units and metric 
units.
MA 5.2.5.a  Select and use appropriate tools to measure 
perimeter and angles
MA 5.2.5.b  Identify correct unit (customary or metric) to 
the measurement situation
2 0-1 1-2 0 1-3
MA 5.2.5.c  Estimate and measure length with customary 
units to the nearest 1/4 inch
MA 5.2.5.d  Measure capacity/volume with customary 
units
MA 5.2.5.e  Measure weight (mass) and temperature 
using metric units
MA 5.2.5.f  Determine the area of rectangles and 
squares
2 0-1 1-2 0 1-3
Gr5 Relationships DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.3.1  Students will represent, analyze, and 
generalize relationships.
MA 5.3.1.a  Describe, extend, apply rules, and make 
generalizations about numeric and geometric patterns
MA 5.3.1.b  Create and analyze numeric patterns using 
words, tables, and graphs
MA 5.3.1.c  Communicate relationships using expressions 
and equations
Gr5 Modeling in Context DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.3.2  Students will create, use, and compare 
models representing mathematical situations.
MA 5.3.2.a  Model situations that involve the addition, 
subtraction, and multiplication of positive rational 
numbers using words, graphs, and tables
2 0-1 1-2 0 1-3
MA 5.3.2.b  Represent a variety of quantitative 
relationships using tables and graphs
MA 5.3.2.c  Compare different models to represent 
mathematical situations
Gr5 Procedures DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.3.3  Students will apply properties of simple 
positive rational numbers to solve one-step 
equations.
MA 5.3.3.a  Explain the addition property of equality
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
ALGEBRAIC CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level






MA 5.3.3.b  Use symbolic representations of the 
associative property
2 0 1-2 0 1-2
MA 5.3.3.c  Evaluate numerical expressions by using 
parentheses with respect to order of operations
1 2-4 0 0 2-4
MA 5.3.3.d  Evaluate simple algebraic expressions 
involving addition and subtraction
2 0 1-2 0 1-2
MA  5.3.3.e  Solve one-step addition and subtraction 
equations involving common positive rational numbers
1 1-2 0 0 1-2
MA 5.3.3.f  Identify and explain the properties of equality 
used in solving one-step equations involving common 
positive rational numbers
Gr5 Display and Analysis DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.4.1  Students will organize, display, compare, 
and interpret data.
MA 5.4.1.a  Represent data using line plots 2 0 1-2 0 1-2
MA 5.4.1.b  Represent the same set of data in different 
formats
2 0-1 1-2 0 1-3
MA 5.4.1.c  Draw conclusions based on a set of data 3 0 0-1 1-2 1-3
MA 5.4.1.d  Find the mean, median, mode, and range for 
a set of whole numbers
MA 5.4.1.e  Generate questions and answers from data 
sets and their graphical representations
Gr5 Predictions and Inferences DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.4.2  Students will construct predictions based 
on data.
MA 5.4.2.a  Make predictions based on data to answer 
questions from tables, bar graphs, and line graphs
Gr5 Probability DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 5.4.3  Students will determine theoretical 
probabilities.
MA 5.4.3.a  Perform and record results of probability 
experiments
MA 5.4.3.b  Generate a list of possible outcomes for a 
simple event
1 1-3 0 0 1-3
MA 5.4.3.c  Explain the likelihood of an event that can be 
represented by a number from 0 to 1
1 1-3 0 0 1-3
Assessed at the local level
Assessed at the local level
Assessed at the local level
DATA ANALYSIS/PROBABILITY CONCEPTS
Assessed at the local level






Gr6 Number System DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.1.1  Students will represent and show 
relationships among positive rational numbers and 
integers.
MA 6.1.1.a  Show equivalence among common fractions 
and non-repeating decimals and percents
MA 6.1.1.b  Compare and order positive and negative 
integers
1 1-3 0 0 1-3
MA 6.1.1.c  Identify integers less than 0 on a number line
MA 6.1.1.d  Represent large numbers using exponential 
notation
1 1-2 0 0 1-2
MA 6.1.1.e  Identify the prime factorization of numbers 1 1-3 0 0 1-3
MA 6.1.1.f  Classify numbers as natural, whole, or integer
Gr6 Operations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.1.2  Students will demonstrate the meaning 
of arithmetic operations with positive fractions and 
decimals.
MA 6.1.2.a  Use drawings, words, and symbols to 
explain the meaning of addition and subtraction of 
fractions
2 0-1 1-3 0 1-4
MA 6.1.2.b  Use drawings, words and symbols to explain 
the meaning of addition and subtraction of decimals
2 0-1 1-3 0 1-4
Gr6 Computation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.1.3  Students will compute fluently and 
accurately using appropriate strategies and tools.
MA 6.1.3.a  Multiply and divide positive rational 
numbers
1 1-3 0 0 1-3
MA 6.1.3.b  Select and apply the appropriate method of 
computation when problem solving
2 0-1 2-3 0 2-4
Gr6 Estimation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total




Assessed at the local level
Assessed at the local level






MA 6.1.4  Students will estimate and check 
reasonableness of answers using appropriate 
strategies and tools.
MA 6.1.4.a  Use appropriate estimation methods to 
check the reasonableness of solutions for problems 
involving positive rational numbers
2 0-1 1-2 0 1-3
Gr6 Characteristics DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.1  Students will compare and contrast 
properties among two-dimensional shapes and 
three-dimensional objects.
MA 6.2.1.a  Justify the classification of three-dimensional 
objects
Gr6 Coordinate Geometry DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.2  Students will label points using 
coordinate geometry.
MA 6.2.2.a  Identify the ordered pair of a plotted point 
in the coordinate plane
1 1-3 0 0 1-3
Gr6 Transformations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.3  Students will use and describe results of 
transformations on geometric shapes.
MA 6.2.3.a  Perform and describe positions and 
orientation of shapes under single transformations not on 
a coordinate plane
Gr6 Spatial Modeling DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.4  Students will use visualization of 
geometric models to solve problems.
MA 6.2.4.a  Identify two-dimensional drawings of three-
dimensional objects
2 1-2 1-2 0 2-4
Gr6 Measurement DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.2.5  Students will apply appropriate 
procedures, tools, and formulas to determine 
measurements.
MA  6.2.5.a  Estimate and measure length with customary 
and metric units to the nearest 1/16 inch and mm
MA 6.2.5.b  Measure volume/capacity using the  metric 
system
MA 6.2.5.c  Convert length, weight, and liquid capacity 
from one unit to another within the same system
MA 6.2.5.d  Determine the perimeter of polygons 2 1-2 1-2 0 2-4
Assessed at the local level
GEOMETRIC/MEASUREMENT CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level






MA 6.2.5.e  Determine the area of parallelograms and 
triangles
2 1-2 1-2 0 2-4
MA 6.2.5.f  Determine the volume of rectangular prisms 2 1-2 1-2 0 2-4
Gr6 Relationships DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.3.1  Students will represent, analyze, and use 
relationships to make generalizations.
MA 6.3.1.a  Describe and create simple algebraic 
expressions from words and tables
2 0-1 1-2 0 1-3
MA 6.3.1.b  Use a variable to describe a situation with 
an equation
2 0-1 1-2 0 1-3
MA 6.3.1.c  Identify relationships as increasing, 
decreasing, or constant
Gr6 Modeling in Context DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.3.2  Students will create, use, and interpret 
models of quantitative relationships.
MA 6.3.2.a  Model contextualized problems using 
various representations
2 2-3 2-3 0 4-6
MA 6.3.2.b  Represent a variety of quantitative 
relationships using symbols and words
Gr6 Procedures DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.3.3  Students will apply properties to solve 
equations.
MA 6.3.3.a  Explain the multiplication property of equality
MA 6.3.3.b  Evaluate numerical expressions containing 
multiple operations with respect to order of operations
1 2-4 0 0 2-4
MA 6.3.3.c  Evaluate simple algebraic expressions 
involving multiplication and division
1 1-3 0 0 1-3
MA 6.3.3.d  Solve one-step equations involving positive 
rational numbers
1 1-3 0 0 1-3
MA 6.3.3.e  Identify and explain the properties of 
equality used in solving one-step equations
2 0-1 1-2 0 1-3
Gr6 Display and Analysis DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.4.1  Students will organize, display, compare, 
and interpret data.
MA 6.4.1.a  Represent data using stem and leaf plots, 
histograms, and frequency charts
DATA ANALYSIS/PROBABILITY CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level







MA 6.4.1.b  Compare and interpret data sets and their 
graphical representations
2 0-1 3-4 0 3-5
MA 6.4.1.c  Find the mean, median, mode, and range for 
a set of data
1 2-4 0 0 2-4
MA 6.4.1.d  Compare the mean, median, mode, and 
range from two sets of data
Gr6 Predictions and Inferences DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.4.2  Students will construct predictions based 
on data.
MA 6.4.2.a  Make predictions based on data and create 
questions to further investigate the quality of the 
predictions
Gr6 Probability DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 6.4.3  Students will apply basic concepts of 
probability.
MA 6.4.3.a  Describe the theoretical probability of an 
event using a fraction, percentage, decimal, or ratio
MA 6.4.3.b  Compute theoretical probabilities for 
independent events
2 0-1 1-2 0 1-3
MA 6.4.3.c  Find experimental probability for 
independent events
1 1-3 0 0 1-3
Assessed at the local level
Assessed at the local level






Gr7 Number System DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.1.1  Students will represent and show 
relationships among rational numbers.
MA 7.1.1.a  Show equivalence among fractions, 
decimals, and percents
2 0-1 2-3 0 2-4
MA 7.1.1.b  Compare and order rational numbers 2 0-1 1-2 0 1-3
MA 7.1.1.c  Represent large numbers using scientific 
notation
1 1-3 0 0 1-3
MA 7.1.1.d  Classify numbers as natural, whole, integer, 
or rational
MA 7.1.1.e  Find least common multiple and greatest 
common divisor given two numbers
Gr7 Operations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.1.2  Students will demonstrate the meaning 
of arithmetic operations with positive fractions, 
decimals, and integers.
MA 7.1.2.a  Use drawings, words, and symbols to explain 
the meaning of multiplication and division of fractions
MA 7.1.2.b  Use drawings, words, and symbols to explain 
the meaning of multiplication and division of decimals
MA 7.1.2.c  Use drawings, words, and symbols to explain 
the addition and subtraction of integers
Gr7 Computation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.1.3  Students will compute fluently and 
accurately using appropriate strategies and tools.
MA 7.1.3.a  Compute accurately with integers 1 2-3 0 0 2-3
MA 7.1.3.b  Select, apply, and explain the method of 
computation when problem solving using integers and 
positive rational numbers
2 1-2 1-2 0 2-4
MA 7.1.3.c  Solve problems involving percent of numbers 2 1-2 1-2 0 2-4
Gr7 Estimation DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level










MA 7.1.4  Students will estimate and check 
reasonableness of answers using appropriate 
strategies and tools.
MA 7.1.4.a  Use estimation methods to check the 
reasonableness of solutions for problems involving 
integers and positive rational numbers
2 0-1 1-2 0 1-3
Gr7 Characteristics DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.2.1  Students will describe, compare, and 
contrast properties and relationships of geometric 
shapes and objects.
MA 7.2.1.a  Identify and describe similarity of two-
dimensional shapes using side and angle measurement
MA 7.2.1.b  Name line, line segment, ray, and angle
Gr7 Coordinate Geometry DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.2.2  Students will specify locations and 
describe relationships using coordinate geometry.
MA 7.2.2.a  Plot the location of an ordered pair in the 
coordinate plane
1 1-2 0 0 1-2
MA 7.2.2.b  Identify the quadrant of a given point in the 
coordinate plane
MA 7.2.2.c  Find the distance between points along 
horizontal and vertical lines of a coordinate plane
1 1-2 0 0 1-2
Gr7 Transformations DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.2.3  Students will use transformations and 
symmetry to analyze geometric shapes.
MA 7.2.3.a  Identify lines of symmetry for a reflection
MA 7.2.3.b  Perform and describe positions and 
orientation of shapes under a single transformation on a 
coordinate plane
2 0-1 1-2 0 1-3
Gr7 Spatial Modeling DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.2.4  Students will use visualization to create 
geometric models in solving problems.
MA 7.2.4.a  Identify the shapes that make up the three-
dimensional object
MA 7.2.4.b  Create two-dimensional representations of 
three-dimensional objects to visualize and solve problems
MA 7.2.4.c  Draw angles to given degree
Assessed at the local level
GEOMETRIC/MEASUREMENT CONCEPTS
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level






Gr7 Measurement DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.2.5  Students will select and apply 
appropriate procedures, tools, and formulas to 
determine measurements.
MA 7.2.5.a  Measure angles to the nearest degree
MA 7.2.5.b  Determine the area of trapezoids and circles, 
and the circumference of circles
2 1-2 2-3 0 3-5
MA 7.2.5.c  Recognize the inverse relationship between 
the size of a unit and the number of units used when 
measuring
Gr7 Relationships DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.3.1  Students will represent and analyze 
relationships using algebraic symbols.
MA 7.3.1.a  Describe and create algebraic expressions 
from words, tables, and graphs
2 0-1 2-3 0 2-4
MA 7.3.1.b  Use a variable to describe a situations with 
an inequality
2 0 1-2 0 1-2
MA 7.3.1.c  Recognize and generate equivalent forms of 
simple algebraic expressions
Gr7 Modeling in Context DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.3.2  Students will create, use, and interpret 
models of quantitative relationships.
MA 7.3.2.a  Model contextualized problems using 
various representations
2 1-2 2-3 0 3-5
MA 7.3.2.b  Represent a variety of quantitative 
relationships using algebraic expressions and one-step 
equations
Gr7 Procedures DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.3.3  Students will apply properties to solve 
equations and inequalities.
MA 7.3.3.a  Explain additive inverse of addition
MA 7.3.3.b  Use symbolic representation of the 
distributive property
MA 7.3.3.c  Given the value of the variable(s), evaluate 
algebraic expressions with respect to order of operations
1 3-5 0 0 3-5
MA 7.3.3.d  Solve two-step equations involving integers 
and positive rational numbers
2 0-1 1-3 0 2-4
MA 7.3.3.e  Solve one-step inequalities involving positive 
rational numbers
2 0-1 2-3 0 2-4
Assessed at the local level
Assessed at the local level
Assessed at the local level
Assessed at the local level
ALGEBRAIC CONCEPTS
Assessed at the local level






MA 7.3.3.f  Identify and explain the properties used in 
solving two-step equations
Gr7 Display and Analysis DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.4.1  Students will formulate questions that 
can be addressed with data, and then organize, 
display, and analyze the relevant data to answer 
their questions.
MA 7.4.1.a  Analyze data sets and interpret their 
graphical representations
2 0-1 2-3 0 2-4
MA 7.4.1.b  Find and interpret mean, median, mode, and 
range for sets of data
2 0-1 1-2 0 1-3
MA 7.4.1.c  Explain the difference between a population 
and a sample
MA 7.4.1.d  List biases that may be created by various 
data collection processes
MA 7.4.1.e  Formulate a question about a characteristic 
that can be answered by simulation or a survey
Gr7 Predictions and Inferences DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.4.2  Students will evaluate predictions and 
make inferences based on data.
MA 7.4.2.a  Determine if data collected from a sample 
can be used to make predictions about a population
Gr7 Probability DOK Level DOK 1 DOK 2 DOK 3
Item 
Total
MA 7.4.3  Students will apply and interpret basic 
concepts of probability.
MA 7.4.3.a  Find the probability of independent 
compound events
2 0 1-2 0 1-2
MA 7.4.3.b  Compare and contrast theoretical and 
experimental probabilities
2 0 1-2 0 1-2
Assessed at the local level
Assessed at the local level
DATA ANALYSIS/PROBABILITY CONCEPTS
Assessed at the local level
Assessed at the local level
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